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Popular 
science 


Satellite TV | 
puzzle 


With scrambling, it seemed the skies 
would soon be dark for satellite TV. 
Now descramblers are available, and 
the price of “bird watching” is drop- 
ping. Satellite TV surely won't 
die, but some channels may remain 


forever off limits. Page 70 


Halley-lujah! — . 


After some 2,200 years of hoopla, 
astronomers poring over data sent 
to Earth by a bevy of spacecraft can 
finally state what Halley's comet is 
really like. Surprising conclusions: 
The tumbling comet is jet black and 
has strange geysers spouting from 


cracks in its crust. Page 


Street 
dancers 


Plymouth's hot new compact, Sun- 
dance Turbo, promises practicality 
and pizazz. But can it keep pace 
with the Chevy Cavalier Z24 and 
Buick Skyhawk Turbo? Find out in 
this month's car test. Page 22 


Safer 


LJ и 

chain-sawing 
Because of new industry regulations, 
chain saws are now made with fea- 
tures that make them safer to use. 
But they’re still treacherous tools, 
and the key to safety remains with 
the user. Just how safe are chain 
saws? And how can you avoid be- 
coming an injury statistic? Page 60 
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Ata time when Japan's car éngineers are numbers that a number of Japanese economy 
acknowledged as being among the best in the | cars have trouble matching. Or finally, consider 
world, we'd like to acknowledge some who may practicality. This Isuzu PUP not only carries 


be even better. three in comfort, it gives you a cargo bed that'll 
Isuzu's truck engineers. carry practically anything. 
For starters, consider price. At $6189,“ the PUP So before you rush out and buy a Japanese car, 
you see here is not only the lowest priced perhaps you should stop for a moment and 
Japanese truck,’ it’s also priced about $3,000 consider your alternatives. 


arting, of course, with ours. 


lower than the average price ofaJapanese import 
car" Or consider economy. The EPA rates it at 


[25] MPG City and 31 Highway.” Two 
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Readers Talk Back 


Address letters for this column to: Readers Talk Back, POPULAR Science, 
380 Madison Ave., New York, N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 


Nesting nirvana 


The “Sun Valley Supertech” house 
[Aug.] may be self-tending on the in- 
side, but surely it will be an unending 
task to maintain the outside. Can't you 
visualize the myriad bird nests that 
will be built in all those sheltered 
nooks and crannies? Our feathered 
friends will find this a paradise for 
roosting! 

Roland E. Hinrichs, Omaha, Neb. 


Spilling stealth secrets 


I just received my copy of your Sep- 
tember issue, and as usual the arti- 
cles are both interesting and informa- 
tive. But I have a problem with the 
media's general attitude regarding de- 
fense secrets, and your article on 
stealth systems hit home. While I’m 
sure interested parties have rather 
good spy systems, why put it together 
for them? I for one do not think that 
is responsible journalism. It's not an 
easy call between the public's right 
to know and the need to hold things 
secret. Maybe a little more of “Do they 
need to know?" and a little less obvi- 
ous packaging of this type of inter- 
esting data is in order. 

Joe Gianagrra, West Cornwall, Conn. 


I think you were out of line to print 
your recent article about stealth air- 
craft. If we have this capability, it 
seems darn near treason to publish all 
the tidbits of information you have 
gathered. Aren't you concerned with 
national defense? Is selling magazines 
so important that you would jeopar- 
dize national security? 

Rolland Stokes, Acworth, Ga. 


Thank you for producing one of the 


most informative articles on the sub- 
ject of stealth aircraft that I have yet 
to read. I do, however, take exception 
to the statement that "the existence 
of the stealth program first came to 
public attention in 1980." In Stephen 
Rosen's book Future Facts, published 
in 1976, an entry is devoted to “Invis- 
ible Planes." The entry lists research 
firms, describes technical details, and 
even includes an Air Force quote deal- 
ing with stealth hardware testing, ev- 
idently prior to 1976. 

Charley P. Hale, Albuquerque, N.M. 


Your September article regarding 
stealth technology was illuminating. 
However, I strongly disagree with the 
statement that visual contact in air- 
to-air combat is no longer considered 
important. Since World War I, visual 
identification of enemy aircraft has 
been crucial. Even in the air battles 
over the Falkland Islands and Leba- 
non (in 1982), most aerial engage- 
ments were brought to a sudden con- 
clusion by short-range AIM-9 Side- 
winder missiles or guns at close range. 
With no foolproof ТЕЁ [identification, 
friend or foe] systems available, even 
the most carefully planned engage- 
ments rapidly degenerate into a cha- 
otic free-for-all. Long-range missiles 
are handicapped by the need for posi- 
tive identification, and can be jammed 
or decoyed. For these reasons, “Не who 
sees first, wins” is as true today as it 
was in 1917. 

Robert Ragsac Jr., Los Gatos, Calif. 


Erstwhile electric cars 


Your article on the gasoline/electric 
sports car that doesn't exist yet [Aug.] 
has just gone into my thick 26-year-old 
file of electric-car developments that 
never hit the market. It includes the 
Charles Townabout of 1960 and Harry 
Grepke's "hybrid turbine/electric car" 
[PS, Sept. '75]. Grepke is quoted as 
saying that the turbine generator on 
his car would no longer be needed in 
1980. By that time, he said, we would 
have totally electric cars powered by 
super-batteries. You would think that 
if this new hybrid you write about is 
so promising, the big auto manufac- 
turers would be racing to be first with 
it on the marketplace. Is it possible 
that the Big Seven oil companies don't 

Continued 
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Latest, because the MICRO EYE EXPRESS LONG RANGE is 
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represents the first superheterodyne radar detector to 

integrate computer based signal processing with 
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superheterodyne sensitivity and increased selectivity. Leave it 
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again pioneer superior technology in a radar detector. 
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Readers Talk Back c 


want electric cars on the road because 
they would sell less gasoline? 
Norman B. Reed, Norristown, Pa. 


How does the gasoline/electric sports 
car get 100 mpg when in your own 
article you say the car loses one-third 
of all the energy put into it. An effi- 
cient car like the Citroén 2CV with a 
small engine only gets about 50 mpg. 
Alexander Gladich, Willowbrook, Ill. 


Dan McCosh replies: "The one-third 
loss referred to in the story was for 
most current traction motor-generator 
combinations. Unique Mobility claims 
about 95-percent efficiency—about the 
same as current transmissions. Gains 
mainly come from running the main 
power-generating motor at a low, con- 
stant horsepower; the remainder from 
regenerative braking: Energy is recov- 
ered by using the wheel motors as gen- 
erators to slow the сат” 


Plenty of push buttons 


Гуе discovered a feature in 1986 Gen- 
eral Motors ETR radios that allows 
three additional stations to be easily 
selected with the four push buttons 
provided. This gives the user seven 
push-button-selected stations on both 
AM and FM. I've tried it on several 
different cars and model radios, and 
it always works. The three additional 
stations are set or selected by simply 
pushing adjacent buttons at the same 
time, as follows. To Set: Tune in a fre- 
quency, push the "Set" button, and 
push station select buttons one and 
two simultaneously. Repeat using but- 
tons two and three, then three and 
four. To Select: Simply push adjacent 
buttons simultaneously. Apparently 
some smart engineer was frustrated 
with being stuck with only four but- 
tons. I applaud his ingenuity. 

Lewis A. Drake, Belle Mead, N.J. 


Blue glow of our own 


In Chernobyl Omens [“Science News- 
front,” Aug.], Arthur Fisher states 
that the burning of nuclear fuel rods 
with a furious blue glow could not be 
observed anywhere in the Western 
world. As a graduate of the nuclear 
engineering department of Pennsylva- 
nia State University, I witnessed this 
blue glow in their TRIGA experimen- 
tal reactor on many occasions. Called 
Cerenkov radiation, this glow is the 
result of particles moving faster than 
the speed of light in water. I am sure 
the university still gives tours of the 
reactor, and I encourage people who 
want to learn more about nuclear en- 


ergy to contact the nuclear engineer- 
ing department. 
Frederick F. Portz, Pittsburgh, Pa. 


What happened to ROVAC? 


On at least two occasions in the last 
five years POPULAR SCIENCE has had ar- 
ticles on the ROVAC air-conditioning 
system. As I recall, it involves forc- 
ing air at high velocity through a de- 
creasingly narrow orifice to remove 
heat from the air. Do you know if this 
technology has ever been turned into 
a salable product? 

Lawrence R. Kahn, Newark, Calif. 


V. Elaine Gilmore replies: *ROVAC 
goes back many years in the pages of 
PS, as you may know. The final story 
[PS, Sept. '83] explains that the origi- 
nal concept, an air conditioner that 
used air as the working fluid, was 
abandoned and that by that time, Dr. 
Thomas Edwards (the inventor) was 
using a refrigerant. He is a brilliant 
man whose timing was wrong." 


Male-female problem 


I built the sprinkler unit according to 
Roy Doty’s “Wordless Workshop” plan 
[Aug.], and then ran into trouble. I 
couldn't find a garden hose with two 
female ends. 

M. Gray, Kamloops, B.C. 


Roy Doty replies: "Assembly of the 
sprinkler unit is simpler if a male-type 
connector is used, as in my drawing. 
But reader Gray is right: To connect a 
standard hose to my assembly, you'd 
have to chop the male end off the hose 
and replace it with the female type 1 
show. Better yet (to keep your hose us- 
able for other purposes), make up a 
short connector hose with a female fit- 
ting on both ends. Such fittings are 
available at garden stores." 


Battening-down the blades 


In the article "Texas-Sized Eggbeater" 
[Aug.], you say that a computer con- 
trols the blade speed, but you do not 
mention how it does this. Is it by ap- 
plying a mechanical brake or stretch- 
ing the column upward, or something 
else? 

Vincent W. Irle, Akron, Ohio 


Naomi Freundlich replies: "The com- 
puter controls a variable-speed motor 
drive that adjusts the torque of the gen- 
erator. When the wind picks up and 
the blades want to spin faster, the drive 
will increase generator power output, 
forcing the blades to slow down." lis 
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Science Newsfront 


By ARTHUR FISHER 


49 megahertz and 51 to 59 megahertz, 
the broadest spectrum yet achieved. 
The results encourage the IBM re- 


| searchers to believe that the precision 


IBM research scientists succeed in damping optical noise in a laser beam. 


Squeezing light 


Werner Heisenberg's uncertainty prin- 
ciple is a bedrock of modern quantum 
physics. It says that the more precisely 
one knows the position of a particle, 
the less precisely one can know its mo- 
mentum, and vice versa. Among the 
many consequences is that a certain 
unavoidable amount of quantum noise 
is associated with all oscillating phe- 
nomena such as sound and light 
waves, ultimately limiting the preci- 
sion of any measurement or commu- 
nication system depending on light or 
sound. 

Now physicists at the IBM Alma- 
den Research Center, in San Fran- 


cisco, report success in reducing such 
quantum fluctuation by "squeezing" 
light in an optical fiber over a broad 
range of frequencies. In the photo 
above, Robert M. Shelby and Marc D. 
Levenson are shining a krypton laser 
beam into an optical fiber coil of fused 
silica, cooled in liquid helium to with- 
in two degrees of absolute zero. The 
beam is being modulated in such a 
way as to squeeze, or dampen, the op- 
tical noise in the emerging signal. The 
damping can be clearly seen in the 
trace on the monitor in the back- 
ground (read left to right). 

The noise reduction is 12 percent 
below the previously known minimum 
level, over frequency ranges of 41 to 


of such high-sensitivity devices as 
laser gyroscopes and gravity-wave de- 
tectors may eventually be improved by 
the light-squeezing technique. 


Deadly grazing 


What's wrong with this poor critter? 
And why is that man in the white coat 
staring at it so quizzically? 

The steer in the photo has crooked 
calf disease, induced when its preg- 
nant mother ate lupine, a poisonous 
plant. The man is Richard Keeler, a 
chemist. Like many of his colleagues 
at the Agricultural Research Service's 
Poisonous Plant Research Laboratory 
at Logan, Utah—the only such facil- 
ity in the world—he is trying to stem 
a plague of plant poisonings that costs 
this nation dearly. 

“Each year,” says lab director Lynn 
F James, “losses related to poisoning 
affect three to five percent of the cat- 
tle, sheep, and horses that graze west- 
ern ranges, and cost ranchers in those 
states more than $190 million. The 
West abounds in shrubs, grasses, and 
trees that can kill, cripple, cause abor- 
tion, and in many other ways inter- 
fere with livestock production. And 
while humans can choose to avoid poi- 
sonous plants, animals often cannot.” 

The task of ARS scientists is to 
identify specific toxins in such plants, 
describe the symptoms of poisoning, 
and develop new methods of reducing 
livestock losses. One recent finding: 
Continued 


Steer has crooked calf disease, one of 
many ailments caused by toxic plants. 
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name like Carrier. This is the Weathermaker—the most efficient line of gas 
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has created a furnace with unsurpassed economy and comfort. 
Comfort in the sense of warmth. Economy in the sense of 
significantly reduced heating costs. To learn more 
about the wide variety of models available, 
call your Carrier dealer. Today. 


When you compare the costs of all 
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more for your money. 
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iPEED AUTOMATIC. This 
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new 4-speed automatic 
erdrive transmission. But 
ou'd rather change 


gears, there's the standard 
5-speed. 

IMPROVED PAYLOADS. We've 
also equipped Ram 50 to 
shoulder heavy burdens. 
With a new available 

2,000 pound payload 
rating. And with a 2.6 liter 
overhead cam engine;* 


you'll really be sitting pretty. 
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50. There's no 
Dodge 


telling where 
good looks 
DIVISION OF CHRYSLER MOTORS 


can take you. 


DODGE IMPORT TRUCKS. WE'RE GOING PLACES. 


"Based on data available 
at time of printing. 
72.0 liter std. on base model. 


Science Newsfront continua 


ARS chemist William F. Haddon and 
a team of University of California, 
Davis, researchers have discovered 
that a previously unsuspected chemi- 
cal, trans-4-hydroxy-2-hexenal, may 
play a key role in producing the toxic- 
ity of hundreds of wild plants through- 
out the world. It is a metabolite formed 
when certain plant alkaloids encoun- 
ter enzymes in the liver, and it causes 
irreversible damage to that organ. Its 
chemical structure is almost identical 
to that of a metabolite formed in the 
livers of animals when exposed to car- 
bon tetrachloride, whose fumes can 
cause liver malfunction in humans. 
"This parallel," says Haddon, “тау 
give us some new insights into liver 
disease." 


Hot stuff in Princeton 


А new record has been set at Prince- 
ton's tokamak, one of this nation's 
leading entries in the race to perfect a 
fusion energy device. Formally known 
as the Princeton Plasma Physics Lab- 
oratory's Tokamak Fusion Test Reac- 
tor, or TFTR, the giant machine heated 
a plasma of deuterium ions to 200 mil- 
lion degrees C, 10 times hotter than 
the interior of the sun, which is itself 
fueled by fusion. This temperature is 
well within the range required for a 
practical fusion reactor. The achieve- 
ment was hailed by U.S. Energy Sec- 
retary John S. Herrington as “а major 
milestone in progress toward the de- 
velopment of fusion energy" 

In fusion, deuterium or deuterium- 
tritium ions (heavy isotopes of hydro- 
gen) combine to form helium nuclei; 


TRW's Orbital Maneuvering Vehicle will extend the space shuttle's range. 


the tiny mass lost in the reaction is 
converted into energy. To initiate and 
sustain the reaction, the plasma must 
not only be heated enough, but must 
be held together at a high enough 
density for long enough. (The tokamak 
design confines the plasma with dough- 
nut-shaped magnetic fields.) Simulta- 
neous achievement of these three con- 
ditions has not yet taken place. 


Robot space tug 


NASA has entered negotiations with 
TRW Inc. for a contract to develop the 
first robotic space vehicle by 1991. 
Shown in the artist's concept above, 
it is the Orbital Maneuvering Vehicle 
(OMV), an unmanned space tug. Its 


Self-contained, powered respirator 
makes for cool heads on hot jobs. 


mission: to extend the range of the 
space shuttle by some 1,500 miles, and 
eventually to support the proposed 
US. space station, by tugging satel- 
lites and other orbiting objects from 
place to place. 

In the drawing, the OMV is ap- 
proaching a disabled satellite in order 
to return it to the shuttle, and Earth, 
for repair. It will deliver such payloads 
to orbits well beyond the reach of the 
Shuttle, and will also reboost satel- 
lites like large observatories as their 
orbits gradually decay. As envisioned, 
the disc-shaped OMV will be the same 
diameter as the cargo bay of the shut- 
tle—15 feet—and about four feet 
thick. 


Breathing space 


The man in the picture at the bottom 
of the page is sporting the world’s first 
totally self-contained powered respi- 
rator, according to its manufacturer, 
England’s Pureflo Safety Ltd. It has 
no external battery packs, wires, or 
pipes. Designed to provide a clean, cool 
source of air in hot, dirty environ- 
ments, it has an internal microswitch 
that automatically turns on its fan/ 
motor unit as the helmet is pulled over 
the head. After the neck seal is tight- 
ened, air is drawn through the snap- 
fit filter at the back, past the battery 
housing at the top, and across the face. 
Exhausted air exits through a check- 
valve system at the chin, which pre- 
vents any polluted air from being 
inhaled. The nickel-cadmium battery 
pack gives eight hours of continuous 
use. 


A gene for heart disease? 


There is preliminary evidence, accord- 
ing to medical researchers at Lawrence 
Berkeley Laboratory, in California, 
that a single gene, existing in about 
15 percent of people, may carry a ten- 
dency toward developing heart disease, 
by predisposing them to the abnor- 
mally high blood lipids associated with 
diseases of the circulatory system. Dr. 
Ronald M. Krauss of LBLs Donner 
Laboratory cautioned that the find- 
ing was based on a small sample—17 
Mormon families in the San Francisco 
area. If the result is supported by fur- 
ther research, says Krauss, *we may 
have identified a relatively common 
genetic trait that could explain much 
of the familial clustering of coronary 
heart disease in the general popula- 
tion.” But he adds that “this should 
not... de-emphasize the importance of 
exercise, diet, drugs, and changes in 
lifestyle." us 
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Even if college isn't for you, 
the G.L Bill Plus the Army College 
Fund can be 

fou can earn $17,000 for your 


ЖОК eli dependen hav Joy 
OE TTE e Васа qual 
ify and enlist f 

But you'll get a lot more out of your 
enlistment than money. You'll have a 


chance to travel. To meet new people. To 
elf into the best physical shape 
ever been in. And, you'll get the 
Army s high-tech training that can h 
in your Vo- Tech major and your career. 
If you'd like to learn more about 
how the G.L Bill Plus the Army College 
Fund can help pay for your educa 
tion at an accredited Vo-Tech school, 
visit your local Army Recruiter. Or 
Í, toll free, 1-800- -ARMY. 


ARMY. 
BE ALLYOU CAN BE. 


IF YOU WANT TO GET TECHNICAL 
ITISN'T ONLY FOR COLLEGE. 


Automotive Newsfront 


By DAN McCOSH 
Detroit Editor 


Faster still 


There are now four ver- 
sions of the four-cylin- 
der Porsche: 9245, 944, 
9445, and 944 Turbo. 
Think of them as fast, 
faster, faster still, and 
fastest. 

Although Porsche 
claims a 142-mph top 
speed for the latest, the 
944S, we saw the nee- 
dle nudge past that on 
a downhill stretch of 
the no-speed-limit Au- 
tobahn in Germany. 
There might have been 
a tad more speed there, but there was 
a big Citroén poking along at a mere 
90 mph in the fast lane, so the four- 
wheel discs were called upon to drop 
the Porsche toa more leisurely pace. 

The force behind this incredible per- 
formance, and the major difference be- 
tween the 944 and new 944S, is the 
latter's 190-horsepower 16-valve 2.5- 
liter engine. (That's 40 hp more than 
is produced by the eight-valve engine 
in the 924S and 944.) This engine is 
bolted to an exquisitely smooth five- 
speed manual transmission. Although 
it won't be available initially, Porsche 
promises an automatic in the near 
future. 

Selling such a car in a country 


b. 


PHOTOS BY JACK KEEBLER. 


Porsche 944S churns out 190 hp from its 2.5-liter four. 
Air bags for driver and passenger are offered. 


where the speed limit is 55 mph may 
seem illogical. But Porsche insists 
there are reasons to consider the 9445 
both safe and sane. 

First, the shape of the four-valve 
combustion chamber and its central 
spark plug promote equal flame travel 
in all directions. Combined with a so- 
phisticated knock-control system, this 
allows a 10.9:1 compression ratio for 
high torque and low fuel consumption. 

Also, an optional four-wheel anti- 
lock braking system is available in the 
9445. Porsche engineers say the unit 
is similar in design and function to 
that fitted to the V8-powered 9285. 

And finally, Porsche has developed 
a completely new air-bag system for 


the car that protects not only the 
driver, but the passenger as well. Op- 
tional in the 944 and 944S, it comes 
as standard equipment in the 944 
Turbo. 

Like other front-engine Porsches, 
the ride of the 9445 is firm but not 
harsh. An enthusiast driver might 
even describe it as supple. Apparently, 
Porsche engineers have provided 
enough wheel travel and tuned shock 
damping to allow the wheels to step 
in and out of bumps without having 
the car skate through rough corners. 

Of course, all of this performance, 
poise, status, and safety has its price 
—$28,250, to be precise. 


Electric upshifts 


It now appears that Isuzu, General 
Motors’ affiliate in Japan, will beat 
Chrysler to market with an electro- 
mechanical automatic transmission. 
Both companies have been working on 
automatics that use computers to pre- 
cisely control gear changes, rather 
than the hydraulics currently used. 

Isuzu’s design is really a robot- 
controlled manual, with the clutch and 
shifter actuated by hydraulic rams. 
Chrysler reportedly is working on a 
system in which electric solenoids con- 
trol planetary gears. 

The goal of both programs is to op- 
timize the efficiency of the automatic 
transmission—a tough proposition be- 
cause current automatics are highly 
reliable and efficient. 


Three from Toyota 


What do you do with a family sedan 
that sells so well that dealers can't 
keep it in stock, and also winds up 
near the top of every consumer satis- 
faction survey? If you’re Toyota, and 
the sedan is the Camry, you com- 
pletely redesign it, that’s what. 

Gone is the light, angular styling 
of the current Camry. In its place is a 
rounded, slightly heavy body that 
could easily be mistaken for a Cres- 
sida. The looks won't win any beauty 
contests, but what's under the hood 
should be a sobering sight for other 
car makers. 

While Detroit tinkers with proto- 
type 16-valve engines, Toyota is put- 
ting them into the hands of mom and 
pop. The Camry's two-liter four has а 
compact aluminum head with four 
valves per cylinder. A toothed belt 
drives the intake cam, which in turn 
drives the exhaust cam via spur gears. 
By using a spring-loaded sub gear to 
take up the lash, Toyota has made the 
gear train almost totally silent. (We 

Continued. 
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High-performance racing cars that generate about 600 horsepower demand tough, quality 
parts. So does your car. And Motorcraft spark plugs, filters, batteries and motor oil deliver top 
performance, out on the race course or on the highway. Because the technology used to 
develop Motorcraft racing parts is the same technology used to develop Motorcraft quality 
parts for your car or truck. 

Motorcraft quality parts have been installed as original equipment in more than 35 million 
Ford, Mercury and Lincoln cars and Ford trucks and are engineered to meet the needs of all 
vehicle manufacturers. So no matter what kind of car or truck you own, there's only one logical 
choice. Motorcraft, of course—so you know you're getting reliable original equipment quality 
replacement parts. Race-proven parts. Trustworthy parts. Motorcraft from Ford. Quality parts 
for all makes of cars and trucks. 


Motorcraft fromFord 


EXCEEDS THE NEED 


Buckle up-together we can save lives. 


Automotive Newsfront continued 


put an ear to the cam cover, and could 
hear nothing but the gentle clatter of 
lifters.) 

Teamed with fuel injection that uses 
long, tuned intake runners, the new 
head gives the Camry V6-like torque. 
The same engine also goes into the 
ST and GT versions of the Celica, 
making a great car even better. 

Toyota will build Camrys at its Scott 
County, Ky., plant, starting in mid- 
1988. This will pour 200,000 more 
Camrys per year right into the heart 
of the family sedan market, and could 
pose a serious threat to the domestic 
Big Three. 

For those seeking a bargain, Toyota 
also is building a brand new Tercel. 
Three valves per cylinder (two intakes, 
one exhaust) and a constant-velocity 
carburetor (similar to the cantanker- 
ous SU) help the 218-pound aluminum 
engine pump out 78 horsepower. The 
rest of the car’s as sweet as the en- 
gine, drawing nothing but rave re- 
views from those who drove it at the 
Toyota new-model preview. 

Finally, a turbocharged version of 
the Supra offers the kind of mid-range 
torque normally found only in a large 
V8. Anti-lock brakes, built by Toyota 
under license from Bosch, help slow 
the big coupe from its 140-mph top 
speed. 


Bavarian delight 


BMW’s Z1 prototype may signal a 
Sports-car revival for the Bavarian 
auto maker. The two-seater is based 
on 325i components, but here the 
171-horsepower engine, five-speed 
gearbox, and rear differential are tied 
solidly together by a massive alumi- 
num torque tube, forming the back- 
bone of the car. Additional strength 
comes from a load-bearing structure 
of galvanized steel, while plastic skin 
panels provide a 0.32 drag coefficient. 
For safety, a rollover bar is integrated 
into the windshield frame. 
Independent rear suspension of the 
Z1 uses new coil-sprung semi-trailing 
arms currently under development for 
BMW's revised 3-series car. Weight of 
the roadster is just 2,205 pounds, and 
0-to-60-mph times of seven seconds are 
claimed. When can you buy one? Pro- 
duction could be just a few years away. 


Time to retire? 


New suspension technologies under 
development by auto makers are al- 
ready having an impact on tire design. 
Ford's new Thunderbird Turbo coupe, 
which for 1987 is fitted with electron- 
ically controlled shock absorbers that 


German roadster: BMW's Z1 prototype 
uses a backbone-type frame and 325i 


stiffen in corners, has engineers at 
Michelin scrambling to design a spe- 
cial tire adapted to the shocks' han- 
dling capability. 

The new turbo T'Bird will be shod 
with Goodyear Gatorback tires as 
standard equipment, and the jury is 
still out on whether a special design 
from other tire makers would sell well 
enough to justify the effort. Regard- 
less, variable-rate shocks are just one 
of the new technologies that will af- 
fect future tire design. 

Car makers' interest in rear-wheel 
steering, four-wheel drive, and active 
suspension all mean new approaches 
to tires. “Some of the work now done 
by the tires could be done by these 
suspension systems," says a Michelin 
engineer. For instance, one result 
could be more ride comfort with no 
sacrifice in handling because softer 
sidewalls could be introduced without 
giving up quick response to small 
steering inputs. 


Rear-drive redux 


Not long ago, it seemed that big rear- 
wheel-drive luxury cars would go the 
way of the dinosaur. Now it looks like 
they'll roll on for a decade more. Re- 
ports are that General Motors will 
build full-size rear-drive sedans and 
wagons well into the 1990s, allowing 
Buick, Cadillac, Chevrolet, and Olds- 
mobile to keep models that still sell 
extremely well. 


engine and drive train. It may be the 
first step toward a BMW sports car. 


Chrysler, meanwhile, wants Amer- 
ican Motors Corp. to build its rear- 
drive Fifth Avenue, Dodge Diplomat, 
and Plymouth Gran Fury models in 
unused space at the AMC plant in Ke- 
nosha, Wis. Such an agreement, if fi- 
nalized, would extend the life of these 
models a few years. The St. Louis 
plant that currently builds rear-drive 
Chryslers is being converted to make 
more mini-vans. 


Rugged rotary 


It's easy to forget that durability was 
once considered a problem with rotary 
engines. Now a Mazda rotary with 
twin turbochargers is being readied 
for the Bonneville salt flats. Produc- 
ing some 500 horsepower at 8,000 
rpm, the engine will be used in an at- 
tempt to break a class record of 201 
mph. 


News briefs 


* Care to guess which Chevrolet ap- 
peals to the wealthiest buyers? Cor- 
vette? Caprice Classic? Try the Sub- 
urban. Chevy marketers say the giant 
truck-based wagon sells extremely 
well in Texas, where it's “а very sim- 
ilar vehicle to a Mercedes—very ex- 
pensive, very upscale." Take that, Mr. 
Daimler and Mr. Benz. 05 


Contributors: Jack Keebler, Tom Wilkinson (New York); 
David Scott (Europe) 
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WHEN YOU LOOK INTO OUR FURNACE, — — 
YOU'RE LOOKING INTO THE FUTURE. 


| 


THE RHEEM 90 PLUS 
GAS FURNACE. 


Take Rheem, one of the largest 
manufactufers of gas heating equipment. 
Add new technology. And the result is the 
most advanced gas furnace Rheem has 


ng value. é 
sive research and develop- 
n 90 Plus represents a substan- 
. На! boost in efficiency: over 


90% as opposed to 55-65% 1 - 
for older, pilot-light furnaces. Make the right choice: Rheem. Then check 


os Чы, the Yellow Pages for your nearest dealer. 
is Ho песе анор He'll show you how Rheem's advanced 

butiwo heat exchangers technology can pay off for you. 
which interact to conserve 
fuel and dramatically cut 


your heating costs. . 
Couple Rheem’s high 
efficiency with the economy, 
comfort and cleanliness of Rheem Air Conditioning Division 
gas and you have the furnace 5600 Old Greenwood Road 
of the future—today. Fort Smith, AR 72903 


When you compare the costs of all 
energies, gas now gives you even 
more for your money. 


Gas. America’s best energy value. 
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Mac-like IIGS 


It's compatible with all Apple IIs, but the new GS model is 
faster, used like a Mac, and ready for future 16-bit software. 


By JIM SCHEFTER 


slide show of color photographs, 
А and drawings cycles on 

the screen in front of me. The 
pictures look as good as commercial 
television. But I’m not watching TV. 
Tm at Apples Cupertino headquarters, 
seeing the first demonstration of its 
new top-of-the-line computer: the Ap- 
ple IIGS (graphics and sound). 

The GS works like a Mac—pull- 
down menus, on-screen icons, mouse 
control, and high-speed processing 
power—but it can use all Apple II 
programs, and it will accept future 16- 
bit software. How does it do all that? 

Tom Virden, GS marketing man- 
ager, opened the top to show me the 
machine’s logic board. “The GS uses 
surface-mount technology that puts a 
lot of chips into one package,” he ex- 
plained. “On this board, an entire 
Apple Пе is inside one package 1.25 
inches square.” 
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It's the rest of the board that makes 
the GS so powerful—and fast. Com- 
putational speed is 2.6 times faster 
than the IIe. Virden pointed to a sec- 
ond microprocessor. “This handles the 
new 16-bit software now being devel- 
oped," he said. I also saw seven ex- 
pansion connectors, normal for a Ile, 
and an eighth socket dedicated to 
memory expansion. “You can fill that 
slot immediately to give the GS a meg- 
abyte of memory," said Virden, *and 
other boards being developed could ex- 
pand memory to eight megabytes." 

That could be expensive. А basic 
GS costs $995; a GS with color mon- 
itor and two disk drives (3.5 or 5.25 in.) 
is $2,500; and a fully loaded eight- 
megabyte system is a whopping $4,000. 

Itried the GS. Using the mouse to 
pull down and open a menu, I was con- 
fronted with a control panel—icons of 
dial settings that you can change, and 
options from which you can choose. 

By clicking the mouse button I could 


choose among seven display modes 
—including both 40- and 80-column 
text—and a variety of graphics dis- 
plays from low to super-high resolu- 
tion. Like the earlier model IIs, the 40- 
column text mode creates dot-matrix 
characters that look old-fashioned. 
The display improved significantly in 
the 80-column mode, but it lacked the 
solid smoothness of the Mac, and it 
didn't approach the TV-like quality I'd 
seen in the graphics mode. Of course, 
the GS does beat the Mac in one area: 
Up to 16 colors can be displayed from 
a pallette of 96. 

The panel also let me control the 
volume and tone created by the new 
GS sound synthesizer, a chip that can 
play 15 separate voices or instruments 
simultaneously. Quality? The sound 
from a music program I tried was the 
best I've heard from any computer. 

For the moment, the success of GS 
may rest on its ability to use present 
Apple II software. Its future will rely 
on hardware and software to come. 
Says Virden: “It was an incredible 
technical challenge to develop a ma- 
chine that is compatible with Apple Is 
but offers true sixteen-bit power" ME] 
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ONE OF THE FEW ROAD MACHINES 
THAT PERFORMS AS WELL AS OURS. 


INTRODUCING SPECTRUM 2." 
“THE NEW STANDARD FOR HIGH 


IRMANCE RADAR DETECT IRS. 


Under this unit’s sleek exterior 
lies the power of unprecedented 
sensitivity. 

What separates Spectrum 2 from 
all the rest, however, is its uni 
warning system. A combination of 
an audible alarm and a numeric dis- 
play—a readout between 1 and 9 that 
visually tells you when you have 


_ locked onto police radar and just how 


is display to make it easier to read 
any light. 
-. Spectrum 2 also boasts a micro- 
_ processor which reports a separate 
- warning for X and K bands, allows 


you to set your alarm's initial re- 
sponse level to avoid annoying false 
alarms, and controls many other 
functions—all with the mere touch of 
asingle button. Or you can simply 
plug your unit in and drive. 

This is truly radar detection engi- 
neering at its finest. And Spectrum 2 
is backed by an exclusive 3 year war- 
ranty. The most comprehensive ever. 

For a free brochure or information 
on where to purchase Spectrum 2, 
call 1-800-531-0004. In Mass. call 
1-617-692-3000. In Canada call 

1-416-665-3332. 
Whistler 
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A new high-tech machine produces one of 
the world’s best, lowest-cost building mate- 
rials: adobe-like earthen blocks—without 
old, labor-intensive steps. The portable ma- 
chine promises to revolutionize building. 


By JOHN FREE 
ORLANDO, Fra. 
atch out, you'll miss it,” shouts Michael Gro: 
W president of Terra Block Worldw above the roar 
of a 50-hp diesel engine. For an instant, Гуе 
glanced up from a knee-level conveyor ramp on a machine 
that makes earthen blocks. When I look back down, a 
30-pound building block formed from reddish, sandy local 
soil has appeared—as if by magic—on the ramp. Moments 
later, another 12-by-10-by-4-inch block slides onto a sec- 
ond ramp. 

Such dazzling speed—some 600 blocks an hour—sets 
Terra Block’s earth-block machine apart from others on 
the market. What's really attracting builders, especially 
from Third World countries, however, is the machine's sim- 
plicity and dirt-cheap product: Transport a machine to a 
building site, shovel in soil, and start the engine. A high- 
pressure hydraulic ram squeezes out the ready-to-use 
blocks. Construction is simple, too: After walls are stacked, 
an optional sealant and stucco coating can be applied. 

Robert Gross, a former NASA engineer who designed 
and patented the machine, says an hour's production re- 
quires about ?4 gallon of diesel fuel. "That's less than three- 
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1st STAGE 


HOPPER’ 


GATE 
EARTH 
BLOCK 
L< DUAL-ACTION 
HYDRAULIC RAM 


DRAWING BY ED LIPINSKI 


RAM RETRACTS, 
FORMS SECOND BLOCK 


EARTH as 
BLOCK @ 


— 
س‎ 
Two-way operation of Terra 
Block machine keeps workers 
unloading rammed-earth blocks 
from both ends. During first 
stage, soil is compressed at up to 
440,000 Ibs./sq. ft. In second stage, 
as the ram retracts, a second 
block forms. Walls may be dry- 
stacked or bonded with mortar, 


2nd STAGE 


tenths of a penny in direct fuel costs per block, or twenty 
times more energy savings than the best contemporary 
construction materials,” says Robert Gross. 

Is any soil suitable for blocks? The designer’s son, Mi- 
chael, ushers me into a small showroom made with earth 
blocks at Terra Block (175 Drennen Rd., Orlando, Fla. 
32806). “Florida has the worst soil condition,” he says, 
tapping the earth-block walls. “Our soil is ninety-two per- 
cent sand.” Sandy soils work fine but require more pres- 
sure, while clay soils need less. All blocks are formed in % 
second, although blocks of certain soils slide out faster. 
“In Africa, where they’ve got the best soil for blocks I’ve 
ever seen, we had a machine making fourteen of them per 
minute,” says Michael Gross. “But we haven't found any 
soil yet that won't work.” us 


Car or Carry! 


Radio Shack’s Cellular Phone is Easy to 
Transfer From Car to Car or Carry With You. 


And It’s the Only Full-Power 
Mobile/Portable Telephone 
You Can Install Yourself. 


Goes Anywhere. Radio Shack's tran- 
sportable phone keeps you in touch 
while you drive. You can arrange ap- 
pointments, receive important mes- 
sages from your office, and avoid 
unnecessary trips. Snap on the Portable 
Adapter Pack* and you can be on line at 
ajob site, in a boat, and wherever there’s 
cellular service. The transportable also 
moves easily to your personal car, so you 
or a family member will never have to 
drive “alone”. 


Full Legal Power. You get the power 
you need for maximum range in or out of 
a vehicle. The 3-watt output is five times 
the power of many cellular portables. 


Now in Most Major Cities. Radio 
shack obtains your cellular number, pro- 
grams your phone, and handles the 
Start-up paperwork. The basic phone is 
$1199 and you can lease-to-own for as 
low as $39.95 per month’. Visit our store 
near you today for a demonstration. 


Radie Shaek 


A DIVISION OF TANDY CORPORATION 


"Mobile antennas, portable adapter and batteries extra. Lease avail- 
ability and terms may vary in different service areas. Prices apply at 
participating Radio Shack stores and dealers 
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Radio-controlled parafoils 


Eddies of superheated air swirl up 
from the raging forest fire. They be- 
come lethal riptides to the cargo plane 
carrying life-support and firefighting 
gear toward waiting firefighters on the 
ground. The plane can't get too close, 
so while yet miles from the target, it 
drops its payload. A parafoil unfurls, 
and the load is guided via remote con- 
trol to a pinpoint landing. 

Parafoils—those rectangular para- 
chutes used by sky divers for preci- 
Sion maneuvers and landings—are 
now being tested by Lockheed Missiles 
and Space Co. (1111 Lockheed Way, 
Sunnyvale, Calif. 94089) for un- 
manned work. Guided by radio remote 
control from the ground or an aircraft, 
the experimental parafoil can deliver 
on-target payloads from a drop point 
up to 20 miles away. 

The guidance electronics is carried 
in a cargo box suspended beneath the 


parafoil. The 12-volt, battery-powered 
radio receiver is the same as used in 
radio-controlled airplanes. It uses com- 
mands from the ground transmitter 
to control three on-board motors. The 
motors, attached to the parafoil's con- 
trol lines, tug at the lines to move 
the shrouds and change direction— 
just as a parachutist does. 

Lockheed engineers see the system 
being used not only for air-dropping 
equipment to firefighters but also for 
dropping rescue gear to survivors at 
sea. And the military is interested in 
controllable parafoils for resupplying 
ground troops without exposing air- 
craft to small-arms fire. 

At present the tests are performed 
from only a few thousand feet (right). 
The cargo box is carried aloft by a he- 
licopter, then released and the para- 
foil deployed. Its descent is controlled 
from the ground (inset).—Bill Siuru 


To stop wasting energy press here. 


Only the Hunter Programmable Thermostat has a feature that'll help you manage your heating costs 
every day of the month. It's called an Energy Monitor. 

At the touch of a button, it displays the amount of energy you've used today, yesterday, this week and 
last week. So you can start controlling your energy usage immediately and save up to 35% on your heating 
and cooling bills. 

In fact, our thermostat saves 
so much, so quickly, it pays for itself 
in just a few months in most homes. 

And installing one takes onlya 
screwdriver and about 30 minutes. 

For a free brochure about 
Americas #1 selling electronic 
programmable thermostat, write 
us at 2500 Frisco Ave., PO. Box 
14775, Memphis, TN 38114. Or call 
(901) 745-9222 for your nearest 
Hunter retailer. 


Needless to say, you won't be 
wasting your energy. 
Hunter Fan Company» Building The Best For Over 100 Years. 


Ceiling Fans» Air Conditioners Thermostats • De-Humidifiers • Humidifiers Thermostats 
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Save Gas, Save Engine with ‘POLY’ 


The following introduces one of 
the most fully tested and creden- 
tialed gas saving, friction reduc- 
ing engine treatments ever to reach 
the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (ТЕЕ). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO I KNOW THIS ISNT A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The “Consumers 
Digest” magazine (March/April 1982, 
p.35) states “Slick 50 does reduce en- 
gine heat and ordinary wear, and our in- 
formal tests indicate that it will im- 
prove gas mileage by about two or 
three miles per gallon.... Slick 50 
does exactly what Petrolon claims it 
does.” Researchers at a nationally 
respected research laboratory, after 
applying a powerful ultrasonic clean- 
ing process to a Slick 50 treated engine 
part, were surprised at its permanence. 
They stated, “We actually expected the 
PetroLon Slick 50 TFE Resin coating 
to also be removed, but later found it 
was still there.” 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. *33.49). An FAA test simulating 
1400 hours of engine use (equivalent 
to about 70,000 miles оп а car) showed 
almost zero engine wear! 

“Dune Buggies and Hot VW's" 
magazine, April 1983, p. 70-71. records 
the results of their one year testing of 
Slick 50. "We can indeed say scientifi- 
cally that Slick 50 does work and that 
it does reduce engine wear!.... forthe 
price of one treatment when compared 
to engine rebuild, we feel you'd be 
money ahead using Slick 50." 

A test done at the San Diego State 
University revealed that, “Slick 50 does 
increase horsepower and decreases 
fuel consumption in tests done at the 
university" The Space Shuttle Colum- 
bia uses the chemical "poly" in its 
gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 

Perhaps the most dramatic of all is a 
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torture-test overseen by the Automo- 
tive Services Council for insyl- 
vaniaand shown on television station 
WTVE. Three cars with between 75.000 
and 129,000 miles on them weretreated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. There 
are many more tests available. If you 
are still skeptical, send $2.00 todefray 
printing and postage costs and we will 
send you additional, more detailed, 
test information, etc. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply. Just before oil and 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for 5 min- 
utes. Then drain youroil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drive for30 minutes, and leave itin the 
crankcase for 3,000 miles. As the engine 
operates, the oil carries the "poly" be- 
tween the parts where it is burnished 
into the pores of the metal. Once impreg- 
nated it is permanent, so you do it 
only once, not each time you change 
oil. One quart of Slick 50 will treat all 
standard 4, 6 and 8 cylinder gasoline 
and diesel engines. 

WILLIT WORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on 
the kind of driving you do. vehicle 
condition, etc. By reducing friction, 


Slick 50 does all of the following: it 
increases gas mileage. |t increases 
horsepo small economy cars 
and large RV's really need this. It 
makes for easier starting (important 
in cold weather). It reduces operat- 
ing temperatures, thus increasing 
the lubrication and life of your oil and 
your engine. Since lubricating lead is 
beingremoved from gas and unleaded 
gas is poor in lubricating qualities, the 
extra lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last, but not least, the drastic 
reduction in engine wear defrays or 
eliminates costly overhauls which 
can save you over $1,000. Slick 50 
eliminates the "lubrication starva- 
tion" that all cars experience when 
first started before the oil has a chance 
to circulate, Up to 90% of the wear on a 
car can be caused by this lubrication 
starvation. You receive all of these 
benefits forless than the cost of two 
tanks of gas ($39.95). 

WILL SLICK 50 HARM MY EN- 
GINEOR AFFECTMY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc), 2-Cycle Engine 
Treatment, Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 

EASY TOLL FREE NUMBER. Since 
Slick 50 is “too too Slick" for engine 
friction, our toll free number is 1-800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-667-1715) 
or send to: FORT MORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 


PSL 
Û t enclose $39.95+#4.00 shipping & hand. 
Û t want 2 or more (free shipping & hand.) 
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Sundance, Plymouth’s hot new turbocharged compact, promises both practicality 
and pizazz. But can it keep the pace with two seasoned performers, the Chevrolet 
Cavalier 724 and Buick Skyhawk Turbo? To find out, PoPULARSCIENCE tests them... 


By TOM WILKINSON 


ho buys these cars? That 
W question popped into mind the 

first time I saw the cars in this 
test group. It wasn't meant to be harsh; 
it was just a logical thing to ask. After 
all, PS had just finished testing two 
of the smoothest, most refined sport 
coupes around, the Toyota Celica and 
Acura Integra. And it didn't take more 
than five minutes with the three do- 
mestics to realize that they weren't 
going to be the polished performers 
their Japanese rivals were. 

But once I recovered from the cul- 
ture shock, I found this trio starting 
to grow on me. Each has a slightly 
brash, broad-shouldered personality 
that is distinctly American. And if 
you're willing to overlook a few rough 
edges, each provides a reasonable mea- 
sure of practicality and driving fun. 
And one car in the group appears to 
be the hands-down choice for those 
looking for easy serviceability. 


Mass appeal 


Slide into the front seat of the Sun- 
dance and look around— you'll swear 
you've been there a thousand times be- 
fore. That's no surprise. The Sundance 
and its twin, the Dodge Shadow, share 
engines, transmissions, suspension 
parts, floor-pan stampings, and hun- 
dreds of smaller bits and pieces with 
Chrysler's other front-drive sedans, 
sports cars, and mini-vans. 

Familiar, too, are the Cavalier and 
Skyhawk. That's probably because 
they are both members of General Mo- 
tors' J-car family. Some 700,000 J's 
were sold last year in the US. alone, 
outfitted as everything from stripped 
Cavaliers for rental fleets to load- 
ed Cimarrons for the country-club set. 

Only in America would a company 
mass-produce three-quarters of a mil- 
lion nearly identical cars, then try to 
tailor each to the tastes of every cow- 
boy, computer programmer, librarian, 
and street racer. This allows buyers 
freedom of expression at a reasonable 
price, but the result is cars that feel 
as if their parts were never quite made 
to work together. 

[Continued on page 28] 
Turn page for test results and specs 
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STREET 


PHOTO BY TOM WILKINSON 


EL 


right) is Chrysler's newest entry in the 
sporty-sedan market. There it squares 
off against the Chevrolet Cavalier Z24 
(far right), with its 120-hp fuel-injec- 
tion V6, and Buick's Skyhawk Turbo 
(above), with a powerful 1.8-liter four. 


The Plymouth Sundance Turbo (above 


ACCELERATION 0—60 (sec.) 


BUICK SKYHAWK TURBO 


CHEVROLET CAVALIER Z24 


PLYMOUTH SUNDANCE TURBO 
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Street dancers continued 


POPULAR SCIENCE TEST RESULTS 


س 
TEST RESULTS‏ 
Stopping distance (ft.) IT‏ 
Pedal pressure, cold (Ibs.) [‏ 
(0.5-G юр)...‏ 
Pedal pressure, hot (Ibs.)‏ 
(0.5-G stop) ... š‏ 
Handling test (mph) [‏ 
Maneuverabilty test (mph)... WOI KS‏ 
Interior noise (dBA) N‏ 
At idle .....‏ 
Речи еони en‏ 
With traffic radar and Rashid VRSS both trans-‏ 
EPA FUEL MILEAGE (‏ 
Men miting on the same frequency (24150 GH),‏ 
le ie Й normal receiver technology can't tell one from‏ 
m the other. Even when you scrutinize K band with‏ 
Dimensions and specs adi олип жауга, the o sional kok‏ 
like (Figure 1).‏ 
ИМЕНИОН$ пасее) We needed a difference, even a subtle опе,‏ 
cae у шеке ышы ки n the deco ct з human frg‏ 
Overall width................. 65.0 66.3 67.3 Magnifying the scale 100 times was the key‏ 
Overall height аа " 54.0 52.1 527 (Figure 2). The Rashid signal then looks like two‏ 
separate traffic radars spaced slightly apart in‏ 
тони im pected) r A ve In-line turbo 4 frequency, each being switched on and off several‏ 
Displacement (cu. in./iters). 1732.8 1352.2 thousand times a second.‏ 
ion ratio .. 8.0:1 8.51 811‏ 
EFI EFI EFI Resisting the easy answer‏ 
Knowing this "fingerprint; it would have‏ 5,200 @ 146 4,800 @ 120 5,600 « 150 


155 @ 3,600 been possible—although not easy—to design a 


Rashid-recognizer circuit, and have it disable the 
detector's warning section whenever it spotted a 
Rashid. 

Only one problem. With this system, you 
wouldn't get a 
warning if radar 
were ever operat- 
ing in the same 
vicinity as the 
Rashid. Statisti- 


Trunk volume [2 ft) 13.5 13.2 Bi. 


Base price ......... = | $9414 $8,878 cally this would 
Price as tested... $13,666" $11,423? НН 0765 be a rare situation, pere 
over $100): 11,8-ter turbo engine AC $645, cassette-radio $494, automatic transmission But our engineers S 
wh een sat i 3504, Gusto imer $251; Nuro engine package $818, AC S701, comentence have no interest in. rem veo ae arat 
paci cassette. 99 percent solutions. 
Parts and — The task then became monumental. We 
TEM ict arm manua tern superi sel med cM. Me аи couldn't rely on a circuit that would disregard 
$28 РЕЯ $51 two K band signals close together, because they 
20 35 36 might be two radars. We couldn't ignore rapidly 
ы u a switched K band signals, because that would di- 
122 80 36 minish protection on pulsed radar (the КА11) and 
40 53 = "instant-on^" 
= 31 79 A whole new deal 
M b= = The correct answer requires some pretty 
Taillight lens 56 108 19 amazing “signal processing,’ to use the engi- 
neering term. The techniques are too complex 
* New model, price not available at press time to go into here, but as an analogy of the so- 
m = phistication, imagine going to a family reunion 
PS serviceability ratings with 43 milion attendees, and being able to find 
your brother in about a tenth of a second. 
4 Н = Easy to say, but so hard to accomplish that 
5 4 5 our AFR (Alternating Frequency Rejection) cir- 
2 3 5 cuitry couldn't be an add on. It had to be inte- 
4 2 5 grated into the basic detection scheme, which 
2 $ 4 means extensive circuitry changes. And more 
A 3 E paperwork for our patent department. 
4 4 4 


(Ease of service: 5-excellent, 1-poor) 


If you own an ESCORT or PASSPORT: The new AFR circuitry 
is incorporated in ESCORTS from number 1,200,000, and 
24 | POPULAR SCIENCE PASSPORTS from 550,000. If your unit is earlier, read on. 


PASSPORT 
Seres 


==... 


Radar warning breakthrough #4 
is now available from the same engineers 
who made #1, #2, and #3 


Baa news for radar detectors. The FCC (Federal 
Communications Commission) has cleared the 
Rashid VRSS for operation on K band. 


What's a Rashid VRSS? 

The Rashid VRSS is a collision warning sys- 
tem using a radar beam to scan the vehicles 
path, much as a blind person uses a cane. It 
may reduce accidents, which is very good news* 


Now for the bad news 

Unfortunately, the Rashid transmits on K 
band, which is one of the two frequencies 
assigned to traffic radar. Rashid speaks a radar 
detector's language, you might say, and it can 
set off detectors over a mile away. 

Faced with this problem, we could hope 
Rashid installations will be few. Or we could in- 
vent a solution. 


Opportunity knocking 

Actually, the choice was easier than it 
Sounds, because our engineers are in the habit 
of inventing remarkable solutions. In fact, іп the 
history of radar detection, only three advance- 
ments have qualified as genuine breakthroughs, 
and all three came from our engineers. 

Back in 1978, they were first to adapt dual- 
band superheterodyne technology to the prob- 
lem of traffic radar. The result was ESCORT, 
now legendary for its performance. 

In 1983, when a deluge of cheap imported 
detectors was found to be transmitting on radar 
frequency, our engineers came through again, 
this time with ST/O/P", a sophisticated circuit 
that could weed out these phony signals before 
they triggered an alarm. 

Then in 1984, using SMDs (Surface 
Mounted Devices), micro-electronics originally 
intended for satellites, these same engineers 
designed the smallest detector ever. The result 
was PASSPORT, renowned for its convenience. 


*For more information on Rashid VRSS collision warning 
system, see Popular Science, January 1986. 


They sald It couldn't be done 

Now we're introducing breakthrough num- 
ber four. In their cleverest innovation yet, our 
engineers have found a way to distinguish 
Rashid from all other K band signals. It's the 
electronic equivalent of finding the needle in a 
haystack. The AFR” (Alternating Frequency Re- 
jection) circuit isolates and neutralizes all 
Rashid signals, yet leaves the radar detection 
capability undiminished for your protection. 


No walting for the good stuff 
When testing proved that AFR was 100 
percent effective, we immediately incorporated 
it into ESCORT and PASSPORT. Our policy is to 
make running changes—not model changes— 
whenever а refinement is ready. That way our 
customers always get the latest science. 


RADAR 
Figure 1: A digital spectrum analyzer scanning the entire width 
of K band can't see the difference between radar and Rashid. 


RASHID 


AFR is fully automatic. There are no extra 
Switches or lights. Nothing for you to bother 
about. The Rashid problem simply goes away. 

Last year Road & Track called us "the 
industry leader in detector technology: We in- 
tend to keep earning our accolades. 


We make shopping easy too 
Call us toll free. We'll answer all your ques- 
tions. If you decide to buy, we'll ship the next 
business day at our expense. For $6.00 extra, 
Federal Express will deliver to you within two 
business days of shipment. 


If you're not completely satisfied within 30 
days, return your purchase. We'll refund all your 
money, including return postage, no questions 
asked. 

We specialize in breakthroughs. Can we 
make one for you? 


Order Today 


TOLL FREE...800-543-1608 
(Phone M-F 8-11, Sat 9-5:30, Sun 10-5 EST) 


Е ee 


By mail send to address below. All orders 
processed immediately. Prices slightly 
higher for Canadian shipments. 


RT 


AT) 


Pocket-Size Radar Protection $295 
(Ohio res. add $16.23 tax) 


RADAR WARNING RECEIVER 


The Classic of Radar Waming $245 
(Ohio Res. add $13.48 tax) 


Cincinnati Microwave 
Department 016N 

One Microwave Plaza 
Cincinnati, Ohio 45296-0100 


© 1986 Cincinnati Microwave, Inc. 


Cincinnati Microwave is committed to constant advancement 
in radar warning technology. But we don't believe in planned 
‘obsolescence. Therefore, we are working out a plan to offer up- 


grades for most pre-AFR models (PASSPORTS under number 
550,000, and ESCORTS from 200,000 through 1.199.999). 
Since non-AFR units will require extensive modifications, new 


procedures and facilities are being developed to ensure a 
quality conversion. For details and costs of this retrofitting 
program, see our ad in the January issue of this magazine; 


ELECTRONI 


There's new performance under the 

hood of every big Chevy Pickup. You 

turn the key, tap the pedal. And take off. 
NEW FUEL-INJECTED POWER. 


Power you can feel. Electronically fuel- 
injected power standard on every 
. gasoline engine in 
every Chevy Pickup. 
And when you match 
the available fuel- 
injected V8 thunder 
А: со with 4-wheel drive, 
you're ready to reach new heights of 
pure flat-out fun. 
TAKE OFF WITH 350 V8 POWER. 


The 350 V8's now available in every 
full-size Chevy, including 10 Series. 
And now fuel-injected up to 210 
HP and 300 Ibs.-ft. of torque. To get you 
started quick. And move you out 
even quicker. 
HAUL YOUR FUN WITH YOU. 


Big Chevy 4x4s can haul full-size pay- 
loads. And take you places you wouldn't 
dare in lesser trucks. 

But why not leave your bikes and 
friends at home and make it just you 
and your big, tough Chevy 4x4? 

And not let anything slow you down. 

The new fuel-injected Chevy 4x4s. 


inject i OTHING 
inject a little fun N 

"er" WORKS 
ER = 

Lets get it together TRUC K 
buckle up. 


NOW YOU САМ 
CONQUER RUST 


NOT A PAINT, NOT A COVER-UP, but an 
entirely new and revolutionary process for elimi- 
nating rust. Neutra Rust was originally devel- 
oped to control the incredible rust on oil rigs in 
the North Sea and on ships of the Royal Navy. 
Think of the rust problems they have! Naturally 
they use vast quantities of Neutra Rust and buy it 
in huge 50 gallon drums. For a long time that 
was the only way you could buy it. But at last 
NeutraRustis available in smaller sizes for home 
and shop. 

Now you can get rid of rust for good just the 
way they do at industrial and military installations 
all over the world! 


WHAT ^ DOES 
Neutra Rust is like nothing you've ever used 


YOU GAN ACTUALLY SEE! 


When you first brush on Neutra Rust it is white. 
Then, as you watch, it turns pale green, then 
darker green, then finally a deep, wrought-iron 


USE TF 'T ON: Automobiles 
Outdoor Furniture * Drain Pipes * Gutters 
Mailboxes * Swing Sets * Tools 
Appliances * Toys * Bikes * Wagons 
Railings * Anywhere There's Rust! 


For further information 

about Neutra Rust 

write to: 

Jeff Morrison, VP Marketing 

New York Bronze Powder Co., Inc. 


777 Dowd Avenue, Elizabeth, New Jersey 07201 


© COPYRIGHT NYBCO, INC 1986. 


Boats 


Lawnmowers 
Hinges 


Gets Rid of Rust For Good! 


before. It's amazing! No tiresome scraping, wire 
brushing and sanding to get down to bare 
metal. Neutra Rust works best applied right over 
rust! It penetrates the rust.Gets right down there 
and chemically changes the rust into an entirely 
new substance—a hard, black, paintable com- 
pound called fersoferric. The rust is gone—not 
just covered up—GONE! For good. It no longer 
even exists. 


IS EASY TO USE 
First knock off the loose or scaly rust, but leave 
the rest of the rust there. (Remember Neutra 
Rust works with rust.) Then just brush Neutra 
Rust on. Within minutes that rust will be gone 
and the new surface will be there. That's all there 
isto it. Clean up is easy, too. Just soap and water. 


black. What you have seen is the rust being 
chemically converted. The hard new surface 
can be painted any color you want, or left as is. 


Street dancers 
[Continued from е 22] 


Take the Sundance, for instance. De- 
signed primarily as an economy car, it 
can hold two adults comfortably in 
front and two good-size children in the 
rear. The Sundance also has a large, 
deep trunk, with a hatch and 60-40- 
split rear seat back that allow the car 
to haul anything from grocery bags to 
water skis. 

This economy-car heritage resulted 
in a sports sedan with some annoying 
rough edges, though. Adding a turbo 
to the 2.2-liter four made an engine 
that generates lots of power. But it's 
also noisy when pushed, and the turbo 
whines whenever it's asked to do any 
work. The clutch pedal was heavy and 
the shift linkage notchy. When asked 
to perform like a sports car, the Sun- 
dance feels a touch awkward on its feet. 
It took some practice before I could 
drive the car smoothly. 

Still, at $10,765 complete with the 
turbo engine, cassette radio, and air 
conditioning, the Sundance is a bar- 
gain. It also looks as easy to service as 
any car currently made. For example, 
the black plastic cover on the center of 
the instrument panel simply snaps off, 
allowing the boost gauge, rear defroster 
switch, heater controls, and radio to 
be removed in minutes. All flashers 
and buzzers reside behind a small door 
in the glove box. Even the oil filter, 
which mounts on front of the engine, is 
easy to reach. And like all 1987 Chrys- 
lers, the Sundance has a stainless- 
steel exhaust system, which should re- 
duce trips to the muffler shop. 

Ifthe Sundance seemed a bit appliance- 
like, the Cavalier Z24 felt like some- 
thing from the sporting-goods depart- 
ment. The car clearly is intended for 
those who desire a Camaro or Corvette 
but can't swing the payments. And be- 
cause it is smaller and easier to ma- 
neuver, I found the Z24 far more enjoy- 
able than either of its big brothers. 

The key to the Z24's personality is 
its engine, a 2.8-liter fuel-injection Уб. 
Though it produced far less power than 
either turbocharged four, the engine's 
burbling exhaust and smooth torque 
curve made it the choice of almost ev- 
eryone who drove the three cars. 

The worst that could be said about 
the rest ofthe car was that it was thor- 
oughly competent, far better than the 
crude, uncomfortable J-cars of the 
early 1980s. Some testers thought the 
manual transmission needed a fifth 
gear (which it will get for 1987), and 
no one cared much for the electronic in- 
struments. But the comfortable seats, 
firm ride, and quick steering all seemed 
dedicated to the same end—a car that's 
fun to drive. As a result, the Z24 was 
more balanced and refined than the 
other two. 


Continued 


Vision 
Break- 
through 


When I put on the pair of 
iglasses what I saw І could 
not believe. Nor will you. 


By Joseph Sugarman 

Iam about to tell you а true story. If 
you believe me, you will be well reward- 
ed. If you don’t believe me, I will make 

\it worth your while to change your mind. 
| Let me explain. 

Lenisa friend of mine who hasan eye 
for good products. One day he called ex- 
cited about a pair of sunglasses he own- 
ed. “It’s so incredible," he said, “when 
you first look through a pair, you won’t 

‘believe it.” 

“What will I see?" I asked. “What 
\could be so incredible?" 
| Len continued, “When you put on 
these glasses, your vision improves. Ob- 
jects appear sharper, more defined. 
Everything takes onan enhanced 3-D ef- 
fect. And it’s not my imagination. I just 
|want you to see for yourself.” 

When I received the sunglasses and 
put them on I couldn’t believe my eyes. 
Ikept taking them offand putting them 
on to see if indeed what I was seeing 

through the glasses was indeed actual- 
lysharper orif my imagination was play- 
ing tricks on me. But my vision improv- 
ed. It was obvious. I kept putting on my 

‘cherished $100 pair of high-tech 
sunglasses and comparing them. They 
didn’t compare. I was very impressed. 
Everything appeared sharper, more 
defined and indeed had a greater three 
dimensional look toit. But what did this 
product do that made my vision so much 
better? I found out. 

DEPRESSING COLOR 

The sunglasses (called BluBlockers) 
filter out the ultraviolet and blue spec- 
trum light waves from the sun. You’ve 
often heard the color blue used for ex- 

pressions of bad moods such as “blue 
Monday" ог “I have the blues." Ap- 
;parently, the color blue, for centuries, 
lhas been considered a rather depressing 
color. 

For eyesight, blue is nota good color 
too. There are several reasons. First, the 
blue rays have the shortest wavelength 

jin the visible spectrum (red is the 


longest). As a result, the color blue will 
focus slightly in front of the retina which 
is the “focussing screen" onto which 
light waves fall in your eye. By 
eliminating the blue from the sunglasses 
through a special filtration process, and 
only letting those rays through that in- 
deed focus clearly on the retina, objects 
appear to be sharper and clearer. 

The second reason is even more im- 
pressive. It is not good to have 
ultraviolet rays fall on our eyes. 
Recognized as bad for skin, uv light is 
worse for eyes and is believed to play a 
role in many of today’s eye diseases. In 
addition, people with contact lensesare 
at greater risk because contacts tend to 
magnify the light at their edges thus in- 
creasing the sun’s harmful effects. 

Finally, by eliminating the blue and 
uvlight during the day, your night vision 
improves. The purple pigment in your 
eye called Rhodopsinis affected by blue 
light and the eyes take hours to recover 
from the effects. 

SUNGLASS DANGER 

But what really surprised me was the 
danger in conventional sunglasses. Our 
pupils close in bright light to limit the 
light entering the eye and open wider at 
night—just like the aperture in an 
automatic camera. So when we put on 
sunglasses, although we reduce the 
amountoflight that enters our eyes, our 
pupils open wider and we are actually 
allowing more of the blueand ultraviolet 
portions of the light spectrum into our 
eyes. 

BluBlockers sunglasses are darker at 
the top to shield out overhead light. The 
lens used is the CR-39 which most eye 
doctors will tell you is one of the finest 
materials you can use for glasses and is 
manufactured under license. 

The framesare some of the most com- 
fortable Ihave ever worn. The moulded 
nose rest will fit any nose. The hinge 
causes the frames torest comfortably on 
your face and can be adjusted for almost 


They look like sunglasses. 


any size face. 

We also have a clip-on pair that 
weighs less than one ounce. Both come 
with a padded carrying case and an anti- 
scratch coating. 

I urge you to order a pair and ex- 
perience the improved vision. Then take 
your old sunglasses and compare them 
to the BluBlockers. See how much 
clearer and sharper objects appear with 
BluBlockers. And see if your night vision 
doesn'timproveasa direct result. Ifyou 
don't see a dramatic difference in your 
vision—one so noticeable that you can 
tell immediately, then send them back 
anytime within 30 days and I will send 
you a prompt and courteous refund. 

DRAMATIC DIFFERENCE 

But from what I've personall: 
witnessed, once you изе а pair, there will 
be no way you'll want to return it. 

Astronomers from many famous 
universities wear BluBlockers to im- 
prove their night vision. Pilots golfers, 
skiers, athletes—anyone who spends a 
great deal of time in the sun have found 
the BluBlockers indispensable. 

Our eyes are very important to us. 
Protect them and at the same time im- 
prove your vision with the most incredi- 
ble breakthrough in sun glasses since 
they were first introduced. Order a pair 
or two at no obligation, today. 

To order, credit card holders call toll 
free and ask for product by number 
shown below or send a check plus $4 for 


delivery. 
BluBlockers (0020PS). ....... $59.95 
Clip-On Model (0022PS) ....... 34.95 


BluBlockers is a trademark of JS&A Group, Inc. 


о 
OX 


One JS&A Plaza, Northbrook, IL 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. ©JS&A Group, Inc.,1986 


Street dancers continued 


In contrast, the Skyhawk was an au- 
tomotive Dr. Jekyll and Mr. Hyde. 
Driven at moderate speeds, the small 
Buick felt smooth and civilized. Except 
for a slightly rough idle, the 1.8-liter 
turbocharged four ran quietly. The ride 
was comfortable, and the car was re- 
laxing to drive for long stretches on 
the turnpike. 

The Hyde side of the Skyhawk’s per- 
sonality erupted anytime you nailed 


Views from the driver’s seat 


Take one hot power plant and a lightweight 
body shell stuffed with options; toss in some 
suspension stiffening and sport wheels, and a 
pinch of fancy exterior graphics for flavor. Then, 
stir up the market with some spicy advertis- 
ing, and serve hot to an American audience 
starved for sporty cars. 

Back in the late '60s and early '70s that 
was the simple, reliable recipe for satisfying 
the American public's taste for performance 
cars. But obviously, the U.S. market is no 
longer starved for sporty cars. Unfortunately, 
sometimes American car makers still think they 
can get away with the same rough-edged ve- 
hicles they used to build. 

If there's one thing that goes against my 
grain, it's a car that pretends to be more than 
it is. I'm not suggesting that the fat, sticky 
tires and firm-ride suspensions on these three 
cars didn't contribute to their performances, 
but | think it’s interesting to note that tiny 
economy cars with more compliant rides, far 
skinnier tires, and engines with less power have 
gone faster, stopped shorter, and handled bet- 
ter. And those econoboxes provided all that 
performance for about half of what these heav- 
ily optioned models cost. 

My first disappointment with this trio came 
in the brake lane. Despite their light weight 
and wide tires, none of these sedans stopped 
particularly well. Mediocre performance also 
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the throttle. After hesitating a moment 
while the turbocharger gained speed, 
the car would leap forward, with the 
engine howling angrily and the trans- 
mission snapping off shifts. By choos- 
ing the turbo four instead of the Chevy- 
built V6, Buick picked up 30 more 
horsepower. Whether the acceleration 
that results is worth the sound and 
fury under the hood, only individual 
buyers can decide. (The 1987 Buick 


was the rule in the acceleration tests. Zero-to- 
sixty times were not much better than those 
of several family sedans and economy cars PS 
has tested recently. Only the results in the han- 
dling tests were in keeping with the aggres- 
sive image these cars try to project. 

The mediocre driving environment also left 
me with a lukewarm impression. The Cavalier 
interior was comfortable, but the electronic 
instruments appeared cheap and were barely 
readable in normal daylight. The Skyhawk's 
front buckets and leather steering wheel got 
good grades. But though the needle-type 
gauges were easier to read than the Chevy's 
electronic displays, they were plagued by re- 
flections from their plastic fascia. 

The Plymouth also had a terrific steering 
wheel, but the gauges and switches looked and 
felt cheap. And while the front buckets ap- 
peared expensive and felt soft for the first few 
miles, | soon found my back sagging from lack 
of support. 

The bottom line on all three of these cars is 
that they're badly in need of additional refine- 
ment. They're all a bit like unripened fruit: 
not quite fit for public consumption. 

I'm not sure any of these cars deserve to 
be recognized as a winner. But forced to 
make a choice, I'd take the Cavalier 224 be- 
cause it stopped best and offended least. 
—Jack Keebler 


The large rear hatch of the Sundance 
(left) made access to the trunk easy, yet 
with it closed, the car looked like a con- 
ventional four-door sedan. The PS test 
car was equipped with Chrysler's fa- 
miliar 2.2-liter four with a turbocharger 
and fuel injection. Service access for 
the engine was excellent. 


Skyhawk will get yet another 15 horse- 
power, as wellas a five-speed manual 
gearbox.) 


Author's pick 


For me, the choice in this group is 
between the smooth, muscular feel of 
the Cavalier and the Sundance's util- 
ity and ease of service. Since I keep 
cars forever and do my own repairs, the 
Sundance gets the nod. 


Taking a simple, unpretentious car and pass- 
ing it off as an upscale fantasy has been a 
habit that Detroit car makers can't seem to 
break. 

The cars in this group take two of the best. 
transportation-special chassis in the business 
— Chrysler's basic front-drive platform and 
GM's subcompact J-body—and add power 
and flash in an attempt to create low-cost. 
sporty cars. 

How well they succeed depends largely on 
your expectations. | found the acceleration 
impressive, but the remainder of the package 
doesn't get out of the dime-a-dance league, 
largely because the basic power train and 
chassis are unchanged from those of the trans- 
portation specials. Shift precision, engine flex- 
ibility (except for the Chevy V6), and all-around 
handling seem lacking. Yet because Detroit 
prices its options for maximum profits, the cost 
of the glamour these cars provide can come 
high. 

The show-versus-go argument will never end, 
and neither will the argument over whether 
you're better off with a stripped version of a 
high-priced car or a loaded version of some 
lesser breed. Gimmicks like slotted backlight 
covers seem only to raise adolescent expecta- 
tions. Maybe that's why | keep hearing mom 
saying, “Sure she's cute, but would you really 
want to marry her?"—Dan McCosh 


Sto 
Taki 
Vitamins 


If you think the vitamins you 
are now taking are doing you 
any good, wait until you hear 
the latest news on why 

they may not. 


By Joseph Sugarman 
"This may come as a shock. But according 
to the latest research, those vitamins that 
you take every day may be doing you ab- 
solutely no good. For example. 

FACT: Vitamins should be taken after 
a meal—never before. The body must first 
have protein, fats, or carbohydrates in the 
digestive tract to properly break down the 
vitamins for proper absorption. 

FACT: Your body has a need for a 
natural vitamin balance. Too much of one 
vitamin may cause another vitamin to be 
less effective. For example, vitamin A 
should be taken with Vitamin E but ex- 
cessive iron should not. 

FACT: If you take too much calcium, you 
may deplete the magnesium in your system. 
And you need magnesium to convert food 
into energy. 

FACT: Some vitamins are best taken in 
the morning and others at night. For exam- 
ple, the trace element chromium helps break 
down the sugar in your food which in turn 
creates energy—perfect to start the day. 
But at night you should take Calcium which 
has a relaxing effect—perfect for the 
evening. 

FACT: Athletes or people who exercise 
a great deal need vitamins more than peo- 
ple who don't exercise. Vitamins are 
depleted at a much faster rate during ex- 
ercise than during any other period of time. 

But there was a series of other facts that 
surprised me too. For example, despite 
everything I've just mentioned on the care 
in taking vitamins, there are those people 
who absolutely need vitamins because of the 
mental or physical activity that they 
undergo. People on a diet, under stress, 
those who smoke, women who take con- 
traceptives and even those who take 
medication—all rob their bodies of some of 
the essential vitamins and minerals that 
they need to help combat the various habits 
or conditions they are under. 

And with proper vitamins in the proper 
balance and at the proper times, you will 
have more energy and vitality. Little 
changes may take place. Your nails may 
become stronger, your hair may become 
thicker and your skin may be more elastic 
which will keep you younger-looking longer. 

DOCTORS HAD IDEA 

About two years ago a group of doctors 
had an idea. They realized that many peo- 
ple were taking vitamins and not really 
noticing any difference in their health. They 
also realized that, based on the latest nutri- 
tional findings, the vitamins people were 


Stop taking that innocent 


looking vitamin pill 
until you read 
this report. 


taking may not have been doing them any 
good. So they formed a group of advisors 
consisting of nutritionists, dieticians, der- 
matologists, biochemists and physicians, 
and they worked on the development of a 
vitamin program that incorporated all of the 
latest information on vitamins, minerals, 
nutrition, food processing—even stress 
research. They realized that vitamins were 
a two-edged sword. They could either help 
you or hurt you. 

They then took all this information and 
developed the most effective combination 
of vitamins and minerals, formulated four 
tablets—one for the morning and one for the 
evening—and one for men and one for 
women and then started a test program that 
lasted over two years. The results speak for 
themselves. 

It was perfect for weight loss programs 
and it was perfect for people under stress. 
It helped many increase their energy levels. 
Smokers benefited. Some under medication 
benefited. And before long the company 
that had developed the program e the 
fastest growing vitamin company in the 
United States. And no wonder. 

SEVERAL BENEFITS 

With the proper vitamin and mineral 
balance, taken in the right quantity in the 
right combination and at the right time, 
several obvious benefits occur. First, you 
may develop a better mental outlook 
because you've got the energy and the zest 
to accomplish more. As a result of the trace 
elements copper, zinc and manganese, your 
body is helped to make its natural anti-aging 
enzymes that keep you fit. Improvements 
in your vitality translate into everything 
from better job performance to a more 
fulfilling sex life. 

JS&A has been selected by the vitamin 
company to introduce their medically for- 
mulated vitamin program. Every two 
months we send you a two month's supply 
of 120 fitness tablets—one to be taken after 
breakfast and one after dinner. 

During the first two months, you will 
have ample opportunity to notice the dif- 
ference in your energy level, your mental 
attitude and your overall stamina. You 
Should notice little things too, like the 
strength of your fingernails, your thicker 
hair. Your complexion may even take on a 
glow. Some of you may notice all of these 
changes and others may notice just a few. 


But you should notice a change. 

If for any reason, you do not notice a 
change, no problem. Just pick up your 
phone, and tell us not to send you any more 
vitamins. And if you ask for a refund, you 
won't even have to send the empty bottle 
back. It's yours free for just giving us the 
opportunity to introduce our vitamins. 
However, if you indeed do notice a dif- 
ference (which we are confident you 
will), you'll automatically receive a two- 
month's supply every eight weeks. 

ONE MORE INCENTIVE 

I'm also going to give you one more in- 
centive just to let me prove to you how 
powerful this program really is. I will send 
you a bonus gift of a fitness bag with your 
first order. This beautiful bag will hold all 
your fitness gear and it's great too for short 
vacation trips. It's a $20 value but it's yours 
free for just trying the vitamins. Even if you 
decide not to continue, you keep the fitness 
bag. 1 am so convinced that you will feel and 
see a difference when you take these 
vitamins that I am willing to gamble on it 
with this unusual offer. 

Vitamins indeed are important, And 
with today’s research and new nutrition 
technology, you have a greater chance to 
achieve the fitness and health levels that 
may have eluded you with the typical store 
vitamins or the poor advice we may get in 
health food stores or from friends. Here is 
a safe, risk-free way to get one of the best 
vitamin programs in the country, for- 
mulated by a physician, with the right com- 
bination of vitamins, minerals and trace 
elements, in a convenient program that 
assures you of delivery every two months. 
I personally take and highly recommend 
them. Order your trial quantity, today. 

To order, credit card holders call toll free 
and ask for product number (shown in 
parentheses) or send a check and include 
$2.50 for delivery. 

Men’s Vitamins (1155PS) 
Women's Vitamins (1156PS). . 


.$24 
.$24 


о 
ON: 


One JS&A Plaza, Northbrook, Ilinois 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. ©JS&A Group, Inc.,1986 


Did life begin in clay? 


For years investigators who seek the 
origins of life adhered mostly to the 
theory that life’s antecedents were or- 
ganic molecules that got together for- 
tuitously in a “primordial soup.” Now 
a few scientists are postulating that 
life had a more solid beginning: in or- 
dinary clay. 


The latest evidence for the clay the- 
ory comes from experiments at NASA's 
Ames Research Center, in Mountain 
View, Calif., where a team of biochem- 
ists demonstrated that clays can store 
and transfer energy. 

The “primordial soup" theory, pro- 
posed in the 1930s by Russian scien- 
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Christmas Specials 


FORYOU WHOWANT 
TO GIVETHE BEST 


Terrific gifts for that hard-to-buy-for guy! Tear out this ad 

and take it with you to your hand tool supply store. And when 
you make your choice, be sure you're getting the genuine 
CHANNELLOCK pliers. Look for the trademark on the handle. 


CHANNELLOCK Pliers Are American Made 
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tist A. I. Oparin, suggests that the 
precursors of life were simple organic 
molecules that were formed in Earth’s 
primeval atmosphere when lightning 
or solar ultraviolet rays triggered 
chemical reactions among the ammo- 
nia, nitrogen, methane, and water 
vapor lurking there. Once formed, the 
molecules were rained into the oceans, 
where, after millions of years and bil- 
lions of random chemical reactions, a 
complex organic molecule that could 
replicate itself evolved. 

But more-recent evidence—from an- 
cient rocks on Earth, the moon, and 
meteorites—suggests that the requi- 
site ammonia and methane were not 
abundant in Earth’s early atmosphere. 


Catalyst and concentrator 


The new clay theory, proposed by Dr. 
A. С. Cairns-Smith of the University 
of Glasgow, Scotland, suggests that the 
evolution of life was patterned, not 
random. It has long been known that 
clays can act as catalysts in chemical 
reactions and can select certain chem- 
icals. Observations at Ames and else- 
where have shown that clays could 
have helped select and concentrate the 
raw materials of life (perhaps leach- 
ing them from the oceans during high 
tide) and could have triggered furth- 
er reactions of these building blocks, 
eventually producing incipient pro- 
teins and DNA. In addition, experi- 
ments in Germany have suggested 
that clays exhibit other lifelike func- 
tions, including self-replication. 

The most recent Ames experiments 
indicate that clay can absorb, store, 
and transfer energy. That energy could 
have triggered the chemical reactions 
that formed primitive proto-organisms. 
The researchers, led by Dr. Lelia 
Coyne, measured ultraviolet-light re- 
lease from clays as evidence of their 
energetic processes. They found that 
light was emitted when the clays were 
wetted, dried, ground up, fractured, or 
irradiated with gamma rays. Similar 
conditions could be produced in nature 
by earthquakes, freeze-thaw cycles, 
tidal cycles, and erosion. 

Coyne proposes that clays store en- 
ergy, such as that released during nat- 
ural radioactive decay, by capturing 
highly energetic electrons in irregu- 
larities or defects in their crystalline 
or atomic structure. The mechanical 
energy associated with rock movement. 
could also possibly be absorbed and 
stored (as well as released), Coyne and 
her team suggest. 

“There is nothing in clays that 
would make them the only minerals 
capable of carrying out the chemical 
processes that led to life,” Coyne notes, 
“but clays do have special properties 
among minerals.” —V. Elaine Gilmore 


Trade | 
Show 
Case 


He designed it for 
trade shows after 
one of the biggest 
embarrassments 
in his career. 


By Joseph Sugarman 

Cliffis a friend of mine who attends 
trade shows and conventions. One day, 
in the middle of a large crowd, while he 
was searching fora paper, the entire con- 
tents of his briefcase spilled all over the 
convention floor. “It was the most em- 
barrassing moment of my business 
career," confided Cliff, “for at the same 
time, out fell my red underwear.” 

Determined not to let this happen 
again, Cliff decided to design a briefcase 
that he could take to trade shows and 
that was actually designed for trade 
shows. “I was going to design a custom 
case regardless of the cost." 

EXECUTIVE TORTURE 

Cliff designed a case with all Velero 
fasteners so there's nothing to snap or 
unbuckle. He also designed it with the 
lightest yet strongest material he could 
find—420 denier nylon—material that 
could withstand torture and still look 
like new. 

To carry the case, he made two provi- 
sions. One is a handle on the top of the 
case and the other is a strap attached to 
the sides. If you've ever wanted to use 
both hands to pick up a brochure at a 
boothorsignacreditcard voucher at an 
airport, the shoulder strap lets youcarry 
the briefcase over your shoulder with 
both hands free yet the strap is short 
enough to hang along the side of the case. 

The pockets were also designed very 
cleverly. First, Cliff designed a large 
brochure-sized pocket on the outside of 
the case. This way youcaneasily pick up 
brochures ata trade show, stuff them in- 
to the case’s pocket—all without open- 
ing the case. This also comesin handy at 
an airport to hold your tickets—things 
you want to reach for easily. 

TWO POCKETS 

On the other side of the case are two 

pockets for convention programs, 
lasses or letter-sized documents or 
rochures. And finally on the inside, 
there are two compartments for holding 
your larger papers and documents. The 


flap that covers the top of the case also 
hasagenerousamountof Velcro so that 
regardlessof how much or how little you 
have in the case you'll always be able to 
firmly close it. 

And that’s another point. The case 
expands up to 4 inches to fit its contents. 
More importantly, it also collapses 
automatically so your case never looks 
too big or too small for what you’re car- 
rying. And it’s exceptionally light- 
weight—only 2 pounds 14 ounces com- 
pared to the typical 6 pound briefcase. 
The case measures 12” x 17” with the 
outer compartment measuring 8” x 16.” 

Cliff carried his case with him to 
trade shows for months but he still 
wasn't satisfied. He refined it even fur- 
ther by putting asmall Velcro tab on the 
outside pocket to give the case a better 
appearance while protecting the con- 
tents of the open flap and he installed a 
special inner compartment to hold three 
pens, your business cards or evenasmall 
calculator. Then he framed the entire 
case with rugged nylon piping—a great 
looking final touch. 

ONLY $3,589 

He finally had achieved perfection. 
Not only for his trade show activities but 
for his everyday travel and business use. 
And it only cost him $3,589. “I realize 
that's ridiculous to pay for a personal 
case but when I put my mind to 
something, I lose sight of the cost.” 

Cliff used his case for about 18 
monthsbeforeImet him. “A great look- 
ing case,” I commented. “Where did you 
get it?" 

Cliff told me the whole story. I was 
impressed—so impressed that I decided 
to market the very same case that Cliff 
designed and spentover $3,000 to make 
and have made it available to you for 
only $69.95. The product will retail in 
stores later this year for over $100. 

Butto make my offer so irresistible 
that you'd besilly not to buy it from me, 
especially afterreadingthisfar, I'm go- 


Spending $3,589 for a 
briefcase was ridiculous. 
“| lost sight of the costs.” 


ing to throw into each case gifts—a col- 
lection of other products worth $70. In 
short—the case youreceive will contain 
$70 in surprises. 

THREE BIG REASONS 

Why am I doing this? There are three 
reasons. First, hopefully you’ll become 
one of our new customers. Secondly, the 
other free gifts are leftovers from other 
promotions that, quite frankly, I just 
want to get rid of. And finally, I’m real- 
ly anice guy. 

Order your JS&A Trade Show brief- 
case from me. Use it for a full month. If 
itdoesn'treplace what youcurrently use 
or if you’re not completely satisfied, 
return the case and the contents (our 
contents, not yours) and we'll send you 
a full refund. But we're convinced that 
you'll really appreciate the convenience 
ofusing the JS&A Trade Show briefcase 
in all your personal and business ac- 
tivities and you'll order more. 

CLIFF REALLY HAPPY 

Cliff is quite happy now. He's mak- 
inga pretty nice royalty on his case and 
he's really quite proud that he was the 
designer of what will become one of 
America's best selling executive brief- 
cases. It has even changed his lifestyle. 
He no longer wears red underwear. 
Order your case at no obligation today. 

To order, credit card holders call toll 
free and ask for product by number 
shown below or send a check plus $5 for 


delivery. 
Black case (6502PS) ......... $69.95 
Metallic Grey (6503PS). . . 69.95 


‘Trade Show Case is a trademark of JS&A Group, Inc. 
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One JS&A Plaza, Northbrook, IL 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. ©JS&A Group, Inc.,1986 


Alternate-Energy Answers 


By JAN F. KREIDER 


Jan F. Kreider is a consulting engineer specializing in the design and economic 
analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology and 2 lecturer at the University of Colorado. 


Vegetable-oil antifreeze? 


I have a Revere solar water heater 
that uses a 50/50 solution of propyl- 
ene glycol. I need more antifreeze but 
can't find any in the Tucson area. 
Someone suggested using vegetable oil 
instead. Would this work? 

James Wesaneu, Tucson, Ariz. 


One source of propylene glycol is Dow 
Chemical Co. (Midland, Mich.). It 
markets this product under the trade 
name Dowfrost. Call 800-258-2580 
and ask for the local distributor. Under 
no circumstances should you use veg- 
etable oil in a solar system! It will 
cause extensive and expensive damage. 


Thermal bonding 


I have some old %-inch copper pipe, 
which I'd like to use to build a solar 
collector. How can I create a good ther- 
mal bond between the tubes and the 
aluminum absorber plate? 

Roger N. Johnson, Mahwah, N.J. 


You recognize the importance of a good 
thermal bond for good collector per- 
formance. A mechanical bond has been 
used successfully by a number of man- 
ufacturers over the years. But you can- 
not simply lay the pipe on a flat plate 
and hope to get an adequate bond. I 
suggest you take your absorber plates 
of aluminum to a local sheet-metal 
shop and have them press '-inch 
semicylindrical grooves in the plate at 
six-inch intervals. Then you can clamp 
the pipe every foot or so to the plate 
and have a good bond. You might 
check at a plumbing store for some 
thermally conducting epoxy or high- 
temperature grease. 


Reducing exhaust loss 


How can I reduce the loss of heated 
air in winter and cooled air in sum- 
mer caused by the exhaust of my 
clothes dryer in the utility room? 
Jordan T. Bolton, Harlingen, Texas 


In summer, I recommend using an out- 
door air supply to the dryer room, 
which could be isolated from the rest 
of the house by closing the dryer-room 
door. In winter, I would use indoor air 
because it will not be heated by elec- 


tricity as is the dryer-heated air. If you 
filter the dryer outlet, you could return 
the dryer-outlet air to the heated space. 
Some experts have suggested, however, 
that very small fibers can pass through 
even fine filters and lodge deep in an 
occupant's lungs. 


Add-a-duct debate 


It is my understanding that supply- 
ing outdoor air to a furnace increases 
its efficiency. Is this contrary to your 
answer in Add a Duct? in the Janu- 
ary "AEA" column? 

Robert J. Currie, Chicago, Ill. 


You state in Add a Duct? that com- 
bustion air will be heated directly or 
indirectly if outdoor or indoor air is 
used for combustion. But because the 
flame is a result of a chemical reac- 
tion, wouldn't the flame be the same 
temperature regardless of the air- 
supply temperature? 

Thomas M. McCain, Canandensis, Pa. 


А chemical reaction produces heat, not 
temperature. A given Btu number 
is released per pound of fuel burned 
(let's assume complete combustion for 
simplicity). Therefore, if colder air en- 
ters the combustion chamber, the ef- 
fective flame temperature will be lower. 
There is another factor at work in some 
cases. Cold air is more dense and con- 
tains more oxygen than does warm air. 
This can improve combustion efficiency 
when the furnace is tuned (i.e., set for. 
an air-fuel ratio) for cold air. It will 
then have best efficiency with an out- 
door air supply. 


High R-value desire 


I want to build an energy-efficient 
house with walls that have an insula- 
tion value of R-40 and a roof with ca- 
thedral ceiling of R-60. What sort of 
insulation can I use without having 
thick walls and roof? 

Sybil Volkman, Boise, Idaho 


I question the need for insulation val- 
ues of R-40 and R-60. When you look 
at the cost of this large amount of in- 
sulation and the expensive floor space 
the thick walls consume, it may not be 
cost effective. If you decide to proceed 
as you describe, the highest R-value in- 


sulation commonly available is polyi- 
socyanurate. One company's trademark 
is Thermax. It has an R-value of about 
7.5 per inch. Therefore, with 2 x 6 wall 
construction (5.5-inch true cavity 
depth), you will have R-41 due to the 
insulation alone. 


Crawl-space-plenum problem 


My wood-framed crawl space serves as 
the hot-air-supply plenum for my 
house. The walls of the crawl space 
are insulated, but the floor is not. 
Should it be? 

Robert N. Schneblin, Elko, Nev. 


I can't imagine why you would use a 
crawl space as a supply plenum for a 
heating system. The leaks of hot air 
through your wood walls must be 
costly. Rather than insulate the floor 
of the crawl space, I would install a 
duct system with proper insulation. 
You should have an engineer or com- 
petent contractor check the size of your 
present furnace fan relative to the re- 
quired duct system. The savings from 
this will be very large relative to those 
from floor insulation. 


Preventing pipe corrosion 


Why hasn't someone come up with a 
simple, homeowner-installed active 
anti-corrosion device for home 
plumbing systems instead of the pas- 
Sive magnesium-anode approach? My 
water is acidic, and the copper cold- 
water pipes corrode and leak. 
Frederick Butterfield 
Williamstown, N.J. 


Water chemistry is a complicated mat- 
ter. It may be a metallic ion that is 
causing your problem. If your water 
is acidic, many ions probably are pres- 
ent in the city water. I suggest a thor- 
ough water-chemistry test with advice 
from an expert regarding corrosion 
control. Cathodic protection of buried 
pipes is accomplished in remote loca- 
tions by use of solar-cell arrays. The 
array is designed to produce a voltage 
in the opposite direction of and greater 
than the natural galvanic voltage. This 
method of corrosion control could be 
applied to home water heaters in the- 
ory, but the cost would be many times 
greater than that of replaceable mag- 
nesium anodes. 


Do you have a question concerning use of an alternate en- 
ergy such as solar, wind, water, or wood? Wondering about 
energy-conservation techniques for home heating or cool- 
ing? Every other month Jan Kreider answers selected ques- 
tions from readers. Send yours to Energy Questions, POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. Que- 
ries can't be answered by mail 
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News for those 
who take their fun 
seriously. 


If youtake your fun seri- 
ously, you'll be pleased 
to know that we feel the 
same way about building 
trucks. And to prove it, 
we proudly introduce the 
all-new Mitsubishi Mighty 
Max pickup. 

This new Mitsubishi 
is more than just a com- 
pact truck. It's a new 
idea in trucks, patiently 
crafted to put fun and 
value back in the fun- 
damentals. 

Consider its vigorous 
new shape, aerodynamic 


contours and wide 
aggressive stance. 
Mighty Max is built to 
play as hard or easy as 
you like. With an efficient 
2.0-liter engine, a rugged 
double-wall cargo box, 
5-speed manual over- 
drive transmission and 
independent front sus- 
pension. Even power 
assist front disc brakes 
and radial tires are 
standard. 

And with Mighty Max, 
the fun isnt just on the 
outside. Inside you'll find 
an all-new interior 
ergonomically designed 


| S Н I 


for functional efficiency 
and comfort: Including a 
roomy sport bench seat, 
headrests, full carpeting, 
tinted glass and a tilt 
steering column. 

The new Mitsubishi 
Mighty Max pickup. At 
$6289" it's serious fun 
forthe money. 

Patiently engineered 
to let you carry it all... 
or just plain carry on. 
“los Seen thers rtu 


and bodyside molding optional 
Call 1-800-447-4700 for your nearest dealer. 


Mitsubishi. 


Perfecting the 
Experience; ШЕШ 


NEW MPC IV AX 


products/ technology 


BY DAWN STOVER 


346 Row your bike 


Pump Rockabike's handle- 
bars for more speed and less 
leg effort. The handles are 
linked to the derailleur with 
a ratchet and to the front 
wheel with steering levers. It 
mimics a running animal's 
motions, says Rockabike (95 
Lawrie Park Gardens, Lon- 
don SE26 6HW, England). 


< 
Rivet setter 


Self-piercing rivets feed and 
punch holes in less than 5 
sec. There’s no need for pre- 
drilling or aligning holes, 
or retouching coated mate- 
rial. The portable system is 
$7,000 with hydraulic power 
pack. Michael David, 12 Car- 
digan Close, Dinas Powys, S. 
Glam. CF6 4PL, Wales. 


< 


Electronic leash 


Keep an ear on your child 
with a receiver that clips to 
your belt. It sounds a beep- 
ing alarm when the child’s 
transmitter is 20 to 30 ft. 
away, or if it contacts water. 
The Nanny is $32.70 from 
M.A. Bedol Catalogue (1768 
Fillmore Dr., Monterey Park, 
Calif. 91754). 


Three-way scope 
Edmund Scientific’s three- 
in-one optics works as a 
5x telescope, 10x magnify- 
ing glass, or 40x micro- 
scope. Precision-coated 
glass optics improve image 
clarity. The 3-by-1-in. scope 
is $40. Edmund Scientific, 
101 E. Gloucester Pike, Bar- 
rington, N.J. 08007. 


a 
Fan fare 


Two unducted fans will pro- 
pel a 60- to 80-seat airliner 
being jointly developed by 
the Chinese Ministry of Avi- 
ation and the West German 
MBB Transport Aircraft 
Group. The low-wing MPC 
75 will cruise at 35,000 ft. at 
about 400 mph. It’s expected 
to be ready in 1995. 
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(© Roomy тіпі-саг 
Wheels placed near each 
corner form a 97-in. wheel- 
base, so you can stretch out 
in Orbit’s four bucket seats. 
Gull-wing doors on the 56-in.- 
high car provide access to 
front and back seats. From 
Italy’s Ital Design, it’s based 
on a Volkswagen Golf and 
isn’t for sale yet. 


Agile aircraft 


Europe’s EAP—Experi- 
mental Aircraft Programme 
—demonstrator is a British- 
West German-Italian high- 
tech fighter plane designed 
to test advanced concepts. 
The single-seater, with mov- 
ing canards and compound- 
sweep wings, is powered by 
twin RB199 engines. 


Tapless bathroom ¢» 


You push buttons to control 
water flow with this compu- 
terized plumbing. А remote- 
control unit (inset) provides 
hot or cold “top-ups.” Micro- 
processor and motor-driven 
mixing valves can control all 
fixtures. From Walker Cros- 
weller (England), installa- 
tions cost up to $3,750. 


< 
Two даі. /һг. 


Plus 5 oz. of two-stroke oil. 
That’s all the fuel you burn 
flying the all-wood miniMAX 
ultralight, claims its maker. 
The plane uses the Austrian- 
built Rotax 277 engine. A kit 
is $3,175, not including paint 
and instruments. Plans cost 
$125. TEAM, Rte. 1, Box 338C, 
Bradyville, Tenn. 37026. 


Design aids 


An artist develops a minia- 
ture replica of a new Singa- 
pore railway that will help 
train drivers, signalmen, and 
platform staff. The tanker 
is also one of many models 
built by Britain’s Bassett- 
Lowke Ltd. over 80 years to 
aid designers and avoid 
costly construction mistakes. 
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What's New 
in Photography 


Pop-up flash 
Two recent entries in Ko- 
dak’s line of inexpensive 35- 


mm cameras are this model 
K40 and a more sophisti- 
cated K60. Both are auto- 
matic and have fixed-focus 
lenses. The K60's flash auto- 
matically turns itself on and 
off. Prices: $83 for the f/5.6 
K40, $93 for the f/4.5 K60. 


BY ARTHUR FISHER 


a 
Versatile compact 35-mm duo 


From Vivitar, here are two compact automatic 35s that 
cover a wide range of possibilities. The “all-terrain” Trek 
50 (top) has a waterproof, rubber-armored exterior and is 
submersible to 10 ft. A switch provides macro focusing to 3 
ft. With a fixed-focus f/5.6 lens, it’s $218. The TW 35 ($210) 
has a dual-lens system that uses a pivoting mirror rather 
than moving lens elements, allowing the choice of a 35-mm 
£/5.6 or 80-mm f/8 lens for wide (fixed-focus) or tele (auto- 
focus) shots. A focal-plane shutter provides speeds up to 
1/2,000 sec. Both models have built-in flash. 
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4 Princely projector 


Everything a 2%x 2% (6x6) 
format photographer could 
ask for, this $2,000 Hassel- 
blad PCP80 automatic slide 
projector has a unique fea- 
ture: a perspective control 
that eliminates keystoning 
when raising or lowering the 
lens to fill the screen. The 
round tray holds 80 slides. 


Titanium SLR 


The multi-spot-metering 
Olympus OM-4 is now also 
available clad with a tough, 
lightweight titanium body as 
the OM-4T. Special circuitry 
enables its use with the new 
Full-Synchro Flash System 
for flash speeds as fast as 
1/2,000 sec. The OM-4T is 
$770; the flash costs $210. 


Build This .. 
Beautiful 
Wooden 
Ship 

Model —~_ 


Wouldn't you love to build 
this historic ship model? It's a 
true-to-scale, 21” replica of the 
2-masted schooner Swift, a Virginia 
pilot boat of 1805. Well, now you 
can! And you don't have to be a skilled 
craftsman to do so. 


It really isn't hard 


Even if you've never built a model 
before, you can experience the relax- 
ing pleasure and pride of accomplish- 
ment that is offered by this fascinating 
hobby. You can build the Swift. The secret's 
in our kit, designed especially for the first time 
modeler, with pre-cut parts that make assembly easy. 
Clear, large scale plans and instructions that virtually take you 
by the hand and guide you every step of the way through hours 
of the most relaxing fun you'll ever have. And when completed 
- a museum quality model you'll display with pride, with 
gleaming brass fittings, walnut planked hull, delicate rigging - 
lifelike in every detail. 


Quality you can see and feel 


The materials in our kit may be better than those used in the 
original Stift. The keel section and frames are pre-cut plywood, 
ready for quick assembly. The Swift's hull is planked twice; 
once with thick, flexible limewood for strength, then overlaid 
with planks of African walnut for lasting beauty. 

You don't have to make the fittings - we've done that for you. 
Our kit contains ready-to-use blocks and deadeyes of 
rare, yellow boxwood. We include eyelets, bracers and belay- 
ing pins - over 70 parts of solid brass! Even the cabin door 
hinges are brass, as are the 250 miniature nails you'll use to 
fasten the planking to the hull and deck. And, since the 
original wooden Swift had no plastic parts, our kit doesn't 
either - anywhere! 

Creative? And how! Overwhelming? Not a bit! But be pre- 
pared for hours of the most challenging, engrossing, relaxing 
fun you've ever had. 


Miniature Cannon Kit Bonus! 

Set of two solid brass cannon on wal- 
nut carriages to be mounted amidship. 
$4.00 value, sent FREE with your order. 


Model Expo, Inc. 


23 Just Road, Fairfield, N.J. 07007 


Special Offer for 
those who have 
never built a 
ship model 


No. ALISTM 


An "everything you'll need" special offer, with free 
tools and handbook. 

We want to introduce you to this great hobby, now! So we've 
made it easy for you to get started. Our special offer includes 
the Swift kit plus all the tools you'll need to build her: pliers, 
hammer, knife, file, tweezers, sandpaper, glue, wood oil, and 
more. You'll also receive a free copy of “Ship Models from 
Kits,” a 110 page beginner's guide. You don't have to buy any- 
thing else. The tools normally cost $17; the book retails for $7.95. 
But they're yours, FREE when you buy the Swift kit at its regu- 
lar low price of $29.95 (plus $3.00 for delivery). 


Credit card holders order toll-free. Call 800-228-2028, ext. 68, 
24 hours a day. In Nebraska, call 800-642-8300. Or use coupon 
below to send check or money order. Order kit No. ALI39TM. 


SS GS ———À—— ee 
Model Expo Inc. 


23 Just Road, Fairfield, N.J. 07007 


64 page full color ship. 
model catalog sent 
FREE with your order. 


Please send me kits of the Swift at $29.95 
plus FREE tools, books and cannons. Check or money 
order enclosed. (Add $3.00 for delivery. N.J. residents must 
add 6% sales tax.) 


Name 


Address 


City 


State Zip 
If less than delighted, you may return your purchase within 30 days for a full. 
refund. 


Model Expo, Inc. 1986 


What's New 
for Your Car 


BY JACK KEEBLER 


Seat-belt comfort ù 


Designed to wrap around 
the seat-belt shoulder strap, 
the Belt Bra is made of a soft 
material that spreads the tug 
of the strap over a wider 
area to improve driving 
comfort. Available in black, 
it costs $7 and is made by 
ANB (Box 994, Montebello, 
Calif. 90640). 


a 
Magnetic tool tray 


Powerful magnets attach the 
Tool Partner to the inside of 
the vehicle’s hood, providing 
a sturdy shelf that will hold 
enough tools for most re- 
pairs. The tray ($10) is cov- 
ered with a plastic that 
resists auto chemicals. SM 
Products, 7928 Bacadi Dr., 
San Diego, Calif. 92126. 


Bed cover plus 


Made of extruded aluminum 
and steel, Versa-Cover 
comes in several sizes for se- 
curing the pickup bed and 
reducing overall wind resis- 
tance. The roll-top retrac- 
table cover slides into the 
toolbox, which stores small 
items. Leer, 58288 Ventura 
Dr., Elkhart, Ind. 46517; $399. 
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c 
Driving computer 


The $389 VC200 sits on the 
dash and plugs into the light- 
er to measure acceleration, 
braking distance, horsepow- 
er, torque, and lateral grip. 
АП the sensors are internal, 
so there are no additional 
hookups. Maker: Vericom 
Corp., 6000 Culligan Way, 
Minnetonka, Minn. 55345. 


¢ LCD analyzer 


The model 365's inductive 
pickup clamps to engines to 
measure rpm, dwell, volts, 
and ohms. The maker says 
the large LCD display is eas- 
ier to read in low light than 
the needle-type meters. Elec- 
tro-Specialties (680 Bonnie 
Lane, Elk Grove Village, Ill. 
60007). Price: $115. 


$ Lug-lock wheel 


The BBS center lock design 
has a patented plate that 
covers the lug bolts and hub 
to protect the wheel from 
theft. Cross-spoke design 
comes in gold, silver, or 
black. The wheel costs $245 
-$380; BBS of America (33 
Murray Hill Dr., Spring Val- 
ley, N.Y. 10977). 


O аа 


САРТИВЕ ТНЕ EXCITEMENT! All the leading Aerospace ДҮ e 
turers wear them, now you can too! Unbelievably detailed elec- 
trifying High Technology visual illustrations of the worlds most 
exotic and advanced aircraft, screen printed in brilliant colors on 
the Front and Back of Navy Blue or Black Hanes 100% Cotton 
4—4 -T's. All shirts are $15 each. Sizes [= == em тш иш m m mm шш 
5(34-36), M(38-40), L(42-44), | oe rid ORDERS 
ALAS. 48). Allow 2 to 3 weeks for | 800 272-7171 косою 
delivery. Specify aircraft, size, and COlOr , ог send a check including shipping 
when ordering. AISO Shipping: Add the folowing $ color AZ customers add G.S% sales tax. 
Available B-52, usa "$2 "So" | customer Service (602) 966-7613 
C-5B, NASA, T-38. Ses i$ ро ДРЛ 


hirts/$12.50 e Box 8607, Dept. 311, Scottsdale, Az. 85252 
Large Orders: 24 shirts/$12.50 ea. 
100% Guaranteed TM © 1986 Blackbird Int'l, All Rights Reserved 


FRONT BACK FRONT BACK 


SR-71 BLACKBIRD NO. 1 


AH-64 APACHE 20 TIGERSHARK 


F-18 HORNET 


F-14 TOMCAT 


SS 


HARRIER F/FB-111 FIGHTER/BOMBER 


KC-135 STRATOTANKER C-130 HERCULES C-141 STARLIFTER 


What's New 
in Tools 


BY V. ELAINE GILMORE 


Pro cutter 


Make a plunge cut with a 
circular saw, and the bottom 
guard may get in your way. 
But not with Skil Corp.'s 
coming model 5656: You can 
raise its guard with a handy 
lever. The pro saw's 13-amp 
motor produces 5,400 rpm; 
its 10-ft. cord reduces hang- 
ups. It will cost about $130. 


¢ Fold-barrow 


How do you store a bulky 
cart? With the Dutch-made 
Umbrella wheelbarrow the 
problem is reduced—to 7% 
in. (its width when folded). 
When unfolded, its polypro- 
pylene tub holds a 300-Ib. 
load. Exaco USA, 1 Rocke- 
feller Plaza, New York, N.Y. 
10020. Umbrella costs $59. 


Slack sander 


Sandbow is a hand sander de- 
signed for curves and edges. 
A 2'%-һу-20-іп. belt fits on 
its steel frame with enough 
slack to let it follow curves— 
on wood, metal, or ceramics. 
The sander is $9; spare belts 
(in 60-, 100-, and 150-grits) 
are 2 for $3. Glit Inc., Box 
709, Wrens, Ga. 30833. 


Mill on the spot 


The $2,450 Lumber Company 
is a portable sawmill that 
converts trees—where they 
fall—to dimensioned lumber. 
And it rotates to become a 
vertical band saw for edging 
and resawing. The thin blade 
wastes little lumber, notes 
Delta Intl. (246 Alpha Dr., 
Pittsburgh, Pa. 15238). 
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Roller-matic 


What's as convenient as a power paint roller but much 
cheaper? A roller with a long, fat handle that doubles as a 
paint reservoir. To suck in paint, you push the fill valve 
onto a tube on the paint-can lid (inset) and pull up on the 
handle. To feed the roller you give the handle a nudge. 
Power-Flo (1661 94th Lane N.E., Minneapolis, Minn. 55434), 
Wagner (1770 Fernbrook Lane, Minneapolis, Minn. 55441), 
and Sears offer these ingenious painters. The Sears (shown) 
and Power-Flo models, called Paint Sticks, hold 18 oz. of 
paint. Wagner’s Handi-Roller holds 26 oz. All are around $30. 
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| d'5nomaco 
I 
| — 
П | For 2" pipe 
| 4-36" pcs. per bag 
OUND NOMACO 
CHIMNEY BRUSH | PIPE INSULATION 
ro Sale 99 
88 Ше, 
Rebate* - 1 00 
* 8'' CHIMNEY 
|| BRUSH... 6.88 | (CL50) 1%, 
||. @6406,36408) “See in-store coupon tor details 
shop-vac_ €. СУ 


6 GAL. WET/DRY 
SHOP VAC 


4997 


Includes 4 bonus acces- 
sories and 5 free filters. 
(700-02-62) 


| 74" 18T CARBIDE 
| SAW BLADE 
| 239 | 349 
| | COUPON | COUPON 
| md | (4626890) 


| 
| 
| 
| 
| 
Jl lIN. x 25 FT. 
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SAVE 
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42" x62" 


299 


5' WOODEN 
STEP LADDER 


1699 


6' STEP LADDER...21.99 
(390-5,390-6) 


(33-425FP) 


SEE THE YELLOW PAGES FOR YOUR 


NEAREST PRO HARDWARE 


SPECIAL PRICES END NOV. 30, 
AT PARTICIPATING DEALERS 


1986 


25 FOOT 
TROUBLE LIGHT 


6" LONG NOSE 
LOCKING PLIERS 


Pro Low 
mers бео | 
И 

Rebate’ 1 50 
—— 
coupon for 99 
ET 

9 


Hardware, Home Center and Building Supply Stores 


"Soe in-store 
coupon for 
details 
(2150) 


12 FT. 10 GAUGE 
BOOSTER CABLES 


SINGLE CYLINDER 


“Pro Advice Plus 


a Real Good Price” 


What's New 
in Tools 


Continued 


Slurper vac 


Now you can clean up wet 
messes as well as dry ones 
with a cordless hand vac- 
uum cleaner. The Sears Wet/ 
Dry vac holds 8 oz. of liquid 
and runs for 15 min. on a 
charge, the retailer claims. 
The $40 machine comes with 
a nozzle, squeegee insert, 
filter, and recharging base. 


a 
Blade unbuster 


Clamp the ends of a broken 
band-saw blade together, at- 
tach the alligator clips to a 
garden-tractor battery, and 
„push the weld switch. In sec- 
onds the ends are welded. 
You can also make new blades 
from bulk stock. Bandit Ban- 
der is $50.RPM Mfg., Box 
1782, Appleton, Wis. 54913. 


Mighty mixer 


With your electric drill and 
Multimixer you can mix 1 cu. 
ft. of concrete in a minute— 
equal to turning 1,800 shovel- 
loads, it’s claimed. The drill 
turns a modified Archime- 
dean screw, which slides and 
rotates on a cross bar. Sword- 
fish Systems, Styal Rd., Man- 
chester M22 5WB, England. 


a 
Great joints 


A router becomes a mortise- 
and-tenon tool when you team 
it with this jig. You cut one 
side of a tenon with the jig 
placed as shown, then flip it 
to cut the other side. Pins 
ensure precise lineup. The 
oval guide is for mortises. 
Woodcraft Supply, Box 4000, 
Woburn, Mass. 01888; $51.50. 


46 | POPULAR SCIENCE 


Guns and knives 


With Wagner’s Hot Scraper 
heat gun you don’t need a 
putty knife to remove blis- 
tered paint. It comes with 
integral blades: one for scrap- 
ing and one for “pulling” 
off the paint. Temperatures: 
600° and 1,100° F. Wagner says 
the scraper will sell for $60. 


€ Drill blow-up 


If you harness your electric 
drill to the Power Air Pump, 
a mini-compressor, you can 
inflate toys, balls, tires—any- 
thing up to 90 psi. Made by 
General Hardware Mfg. Co. 
(80 White St., New York, N.Y. 
10013), it is available in stores 
for about $30. Price includes 
two nozzle adapters. 


AND IT’S ALL JEEP. 


1987 COMANCHE SPORTRUCK: 
It’s not only the newest 2-wheel drive 
Comanche pickup, it’s also the most 
affordable vehicle Jeep builds. At just 
„495, SporTruck has the most 
powerful standard ерше of any truck 


r. Plus, its th а 
with big 15-inch 
standard. 


wheels and tires 
POWER: This year, Comanche comes 
with an all-new optional 4.0 litre 
Power-Tech Six engine that puts out 


173 horsepower and 220 foot-pounds of 
torque. That makes Comanche by far 
the most powerful truck of its kind. 
AWIDE RANGE OF VEHIC 
Comanche gives you the choice of 
two-wheel drive or shift-on-the-fly 
four-wheel drive. And you can choose 
between the new shortbed model or 
longbed with the largest optional 


4-wheel drive payload capacity of 

any truck in its class. 

OTHER OPTIONS: Comanche 
already has a lot going for it. And 
there's a long list of available equipment 
that includes a responsive new 4-speed 
automatic transmission with overdrive. 


Check out the new SporTruck and all 
the other Comanche pickups. It's the 
kind of truck just about anybody can 

afford. But it's also the kind of truck 

only Jeep can build. 


Jeep 4 Comanche 
Available in 2WD and 4WD 


“You can get more comfort at less cost 
with the space age technology 
- of the Lennox Pulse gas furnace.” 


Take it from Dave Lennox. You can count on big savings with the Pulse gas furnace. 


Most ten-year-old gas furnaces with pilot lights send only 55% to 65% of their 
le چ‎ heat into your home, losing the rest up the flue. With the Pulse, from 93% to 
97% of the heat produced is usable heat. The result? You can cut your fuel 
{ EE е almost in half. 


Pulse furnace technology, only from Lennox, is the newest breakthrough 
in home heating. It uses a unique process that ignites tiny quantities of 
gas 60-70 times per second. Complete combustion occurs with each 
“pulse” ignition, delivering almost waste-free heat-and making gas 
an even better buy. 


You can replace any furnace with an energy-saving 
Pulse—backed by a 20-year limited warranty on the 
heating assembly. Call your independent Lennox 
dealer today. And see how advanced Pulse tech- 
nology-already proven in hundreds of thousands 
of homes-can give you all the comfort of a gas- 
heated home for less. 


When you compare the cost and 
comfort of all energies, gas now 


THE EFFICIENCY EXPERTS“ gives you even more for your money. 


Gas. America’s best energy value. 


© 1986 American Gas Associ 


Whats News 


Propfan test 


General Electric Co. has flown the first 
test version of its unducted propfan [PS, 
March '85] on a Boeing 727, mounted 
in place of one of the jet engines at 
the rear. During the 67-minute flight, 
everything worked as planned, and GE 
says the engine could be certified for 
production by 1990 and in an airplane 
by 1991 or ’92. Airlines are interested 
because the new-generation propfans 
will give fuel savings of perhaps 25 
percent while flying at jet speeds. 


Maglev in business 


The city of Berlin is observing its 
750th birthday next year, and to cele- 
brate will put into operation the world’s 
first full-fledged operational magnetic- 
levitation passenger transport system 
(PS, Oct. ’84]. A one-mile-long first 
stage is expected to begin service on 
May 1. The train will be propelled by 
a linear synchronous motor whose sta- 
tor lies along the guideway. 


Around-the-world flight 


Burt Rutan's Voyager [PS, Sept. '84], 
built to circumnavigate the globe with- 
out landing or refueling, has com- 
pleted a 24-hour warm-up test flight. 
Copilots Dick Rutan (Burt's brother) 
and Jeana Yeager said they got about 
five hours of sleep each during the 
flight. The 12-day 22,000-mile globe- 
circling attempt is now scheduled to 
be made this fall—perhaps by the 
time you read this. 


Hyundai strikes again 


The Korean industrial giant has al- 
ready scored impressive sales with its 
under-$5,000 car, which was brought 
into this country earlier this year. Now 
the company says it is test-marketing 
an: IBM-compatible computer called 
the Blue Chip for $699. A black-and- 
white monitor and second disk drive 
bring it up to $917. A comparable 
512-kilobyte model made by Big Blue 
goes for $1,945 list. 


New Aerobie 


Alan Adler, a Stanford University 
aerodynamicist, designed the Aerobie, 
a plastic ring that is first cousin to a 
frisbee but is more stable, flies bet- 
ter, and goes farther [PS, Sept.]. He 
offered a $1,000 prize for the first per- 
son to throw it more than 1,200 feet, 
which would be the longest distance 
anybody has ever thrown anything. 
There is a winner. He is Scott Zimmer- 
man, who, not surprisingly, is already 
in the Guinness Book of World Records 
for the previous record toss of 1,125 
feet. Zimmerman's $1,000 toss was 
1,257 feet at right angles to a 15-mph 
wind, and lasted 28 seconds. Adler im- 
mediately established another $1,000 
prize—this one for the first Aerobie 
toss of more than 1,320 feet—a quar- 
ter mile. He can afford it: He has 
sold more than a million Aerobies at 
$8.95 each. 


Superconducting generators 


The Russians have begun testing a 
300-watt superconducting generator 
—the world's biggest. A generator 
using superconducting windings has 
no electrical resistance, so it can be 
far smaller than a conventional unit 
and doesn't waste part of its power gen- 
erating heat. Such units have been un- 
der development in the United States 
and elsewhere [PS, Oct. 74]. But a few 
years ago, most researchers in the 
U. S. and Europe gave up the effort 
because of a slowing in the growth 
of electrical use. 

The Soviet machine has windings 
of fine threads of titanium-niobium 
alloy, and is suspended in liquid he- 
lium at —565 degrees F Soviet en- 
gineers are also designing a 1,200- 
megawatt unit, and say they will build 
a 5,000-megawatt unit early in the 
next century. 


Chunnel hassle 


The British and French are taking 
turns walking out in a huff from meet- 
ings over the Chunnel these days [PS, 


May]. The point of conflict: Whose 
high-speed train will go through the 
under-the-channel tunnel. The French 
want that honor to go to the 186-mph 
TGV—train a grande vitesse |PS, May 
'81]. The British, on the other hand, 
want to use the 140-mph train sched- 
uled for the London-to-Edinburgh run. 


Hot, dry rocks 


Researchers in New Mexico have taken 
a step that may bring geothermal en- 
ergy a step closer to practicality. The 
biggest bar to geothermal's widespread 
use is the fact that deposits of natural- 
ly occurring ground water in areas of 
naturally heated rocks are rare. But 
hot-rock deposits underly almost all 
continental masses, and some are 
fairly near the surface. 

The Los Alamos researchers drilled 
into the hot rock, then pumped ex- 
tremely high-pressure water into a de- 
posit of rock 13,000 feet beneath New 
Mexico's Jemez mountains. This tech- 
nique is called hydrofracturing, and 
was developed by the oil industry to 
extract more oil from certain depos- 
its. Once the rocks were broken, the 
New Mexico team drilled another hole 
at some distance from the first but 
also penetrating the crack zone. Then 
water pumped down one hole flowed 
through the hot, cracked rocks, pick- 
ing up heat before coming back up the 
other hole. 

Using this technique, the experi- 
menters withdrew enough 350-degree 
water to generate power for a town of 
2,000 people. Of course, with oil prices 
dropping sharply, the economic incen- 
tive for developing various forms of al- 
ternate energy are not as great as they 
once were. But the supply of oil is lim- 
ited. It will be in short supply again. 
The only disagreement is over just 
when that will be. 


Üvré ___ 


Editor-in-Chief 
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Finally, after 2,200 years of sightings, speculation, and hoopla, astronomers poring over 
the mounds of data sent back by a bevy of spacecraft are able to state what Halley’s comet 
is really like. Surprising conclusions of a recent symposium: The tumbling comet is jet 
black and has strange geysers spouting from cracks in its crust. 


b 
By JIM SCHEFTER 
Painting by Paul Alexander 


through the void. At its back glowed the sun, inexora- 
bly putting on the gravitational brakes. The outermost 
frontier of our solar system waited far ahead. 
Gritty vapor surrounded the old ice block in a lumi- 
nous cloud, stretching to a long tail now pushed outward 
by the solar wind. On its sunlit side, a jagged crack ripped 
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| nky black and lumpy, the ancient iceberg tumbled slowly 


across its crusty surface and a geyser of water-rich comet 
stuff jetted into the dusty glowing sphere that cocooned 
this potato-shaped relic of time and space. From 33,000 
miles and 13 minutes away, a watching camera recorded 
the event. 

Halley's comet, in mid-March, was about to have its fifth 
visitor from Earth. The European sp: aft Giotto was 
coming. Within 12 minutes, range closed to barely 2,500 
miles. The ship was hurtled on through a thickening cloud. 
Just 14 seconds from its closest approach to the comet's 


` соге, scrubbed by dust and thudded with cometary nug- 
gets, Giotto went blind. 

Plunging ahead, its antenna skewed away from Earth, 
the craft flashed 375 miles behind Halley’s’ mysterious 
mass, on its sunny side, and disappeared again into the 
void. Passing velocity: more than 150,000 mph—42 miles 
in a second. 

At the blank screens in Giotto's control center at 
Darmstadt, West Germany, exhausted scientists cheered. 
But was the spacecraft dead or alive? A minute later, they 
had their answer. Earth stations were still locked onto 
Giotto's radio carrier signal. The craft was wobbling, but 
working. Racing away from Halley's comet, its small 
thrusters slowly damped out the wobble until the signal 
reaching the control center was loud and clear. 

Even better, Giotto's on-board recorder held a second-by- 
second account of its passage. Although the camera lens 
was forever frosted by abrasive dust and a trio of the ship's 
sensors were fatally damaged, most of the vital data could 
be retrieved. А 

“We can now talk about the origin of comets and of the 
solar system,” said Roger Bonnet, director of scientific pro- 
grams for the European Space Agency (ESA), at a meet- 
ing in Paris two months later. “Comets are the remains of 
the original cloud [that formed the sola 
had long been speculated. Now as leading 
data sent back to Earth by an armada of spacecraf 
are finding the proof of this origin embedded in the com- 
position of dust from Halley’s. The legendary comet is at 
last giving up its secrets. 


Exciting discoveries 


Two Russian craft, Vega 1 and Vega 2, preceded Giotto 
to the comet. Vega 1 passed about 5,500 miles from Hal- 
ley's on March 6. Vega 2 viewed it from a slightly differ- 
ent trajectory, about 5,000 miles away three days later. In 
addition to returning a wealth of photos and measure- 
ments, both served as pathfinders for Giotto’s near-collision 
course with the comet. At about the same time, two Jap- 
anese spacecraft, Sakigake and Suisei, passed the comet 
at distances of 4.3 million and 94,000 miles, respectively. 
Neither of the craft had a camera, but they concentrat- 
ed on collecting information on how the comet interacts 


with the solar wind and the general space environment. 

The collective findings set the seientific community 
abuzz: 

e Halley’s comet is much larger апа blagker than ex- 
pected. “Its size is about nine miles by Six mules, and the 
color is black velvet,” said Dr. Asoka Mendis, physicist 
from the University of California at San Diego, Mendis 
was a co-investigator on Giotto's electron spedtrometer and 
its heav п analyzer. 

* The comet tumbles slowly, rotating @very 52 hours. 

* It is indeed an icy snowball, as astronomer Fred Whip- 
ple first proposed for comets in 1950. But its surface is 
crusted with nonvolatile organic-rich materials. On the 
sunlit side, the crust sometimes cracks open, releasing 
massive jets of water vapor and dust that сгбаќе the coma 
and eventually the tail. 

ө At its most active, Halley's spewed out More than 16 
tons of material per second and lost a fall of about 165 
million tons of mass during its 1985-86 passage around 
the sun. At that rate, it will survive another 253,308 years, 
or 3,300 more returns, said Dr. Tony MeDonald of the Uni- 
versity of Kent at Canterbury, England: 

* Water vapor accounts for 80 percent of the comet's 
gas cloud. But organic compounds, including benzene, were 
found, as were heavier molecules of metallic elements. 

* The comet's coma contains significantly fewer dust 
particles than expected. Even so, Gioftü recorded 12,000 
impacts before its closest approach, including 150 of mi- 
crogram size and 10 big enough to rock the spacecraft. It 
was the last of those that put the ship into a wobble. 

Perhaps the most important discovery about Halley's 
was its physical appearance. It's an elongated mass, 
almost potato-shaped, with a knobby protrusion at one 
end. Its velvet-black surface, lumpy and cracked, is a 
hydrocarbon-rich crust of unknown thickness; estimates 
range from М: inch to several yards. The crust itself pre- 
vents the underlying ice from evaporating or sublimat- 
ing, even though Giotto and the Vegas measured its surface 
temperature at about 86 degrees F. 

The comet's unusual size and potato shape first became 
apparent in the 1,500 television images transmitted to 
Earth by Vega 1 and Vega 2. Astronomers had expected 

Continued 
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Halley’s to be more spherical, with a diameter of about 
four miles. As Vega I trained its two cameras on their 
target, scientists waiting at the Space Research Institute 
in Moscow saw not one, but two bright objects on their 
screens, surrounded by a vague, darker area. 


Fooling the experts 


Their first reaction was that Halley’s comet had either 
a split nucleus or, more radically, a central mass with its 
own satellite. “Some of the scientists got excited and even 
calculated a period for the ‘satellite,’ " Mendis said later. 
But gradually the truth became clear. As the Vegas ap- 
proached Halley’s from 5,000 or more miles away, they 
were able to photograph the comet from many angles. The 
earliest scenes, Russian scientists reported later, showed 
the comet with its larger end facing the spacecraft. The 
bright objects, it turned out, were large jets of gas and 
dust erupting from Halley’s. The bright geysers all but 
obscured the solid mass. But as the Vegas moved around 
the comet, continuing to photograph it through 1,200- and 
150-mm lenses, its shape became obvious. The dark area 
was, in fact, the comet. 

According to Mendis, these phenomenal spews that so 
fooled the experts come from fissures and cracks that form 
naturally in the comet’s crust. “Even if you start with a 
uniform crust, there is a tendency for it to split because 
of dynamic stresses, gravitational forces, and uneven heat- 
ing,” he said. When that happens, particularly when Hal- 
ley’s is close to the sun, water and dusty vapor trapped 
beneath the crust spray into space. The force of these 
cometary geysers, which can extend more than 100 miles 
outward, can be enough to cause minor changes in the 
comet’s trajectory. But most important, the jets of gas, 
water, and dust carry the small particles that help form 
the tail and coma. Larger grains remain behind or fall back 
to the surface, creating the crust. As time passes, the crust 
gets thicker and blacker. The comet’s nucleus now reflects 
only two percent of the light reaching it. 

“There also is likely to be a healing process for the fis- 
sures,” Mendis said. “Dust falls back into them, and the 
dynamic stresses and heating cause them to seal up. There 
is no reason to believe that the same fissures that were 
there in 1910 [at the comet's last apparition] are still there 
today" In fact, the picture drawn by the visitors to Hal- 
ley's is hardly stagnant. It is one of frozen solitude, punc- 
tuated by sudden and violent episodes occurring randomly 
on its sunward face. 

At the same time that the comet's shape was being inves- 
tigated, the Vegas revealed that dust content inside the 
coma was less than expected. Each spacecraft carried a 
dust counter and mass analyzer designed by Dr. John Simp- 
son of the University of Chicago's Enrico Fermi Institute. 
Vega 1°8 counter picked up its first dust impact about 
396,000 miles from the comet. Vega 2 was much closer, 
158,000 miles, before it found dust. 

In both cases, Simpson reported, the dust farthest from 
the nucleus had the smallest mass. That contrasted with 
speculation that heavier dust particles would be propelled 
farther and faster by the solar wind, and that the lightest 
dust would be found in the coma's central region. Hit rates 
on both ships increased to more than 50 per second near- 
ing closest approach. 

At one point Vega 1 encountered a sharp increase in 
dust, with hits briefly exceeding 4,000 per second before 
tapering off. Simpson attributed the phenomena to a dust 
jet spouting from the comet's active side. The spacecraft 
passed through the jet in seconds; three days later Vega 2 
passed the same way without encountering the plume. 

None of the impacts were satellite-killers. Some instru- 
ments failed or were degraded, reported chief mission 
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scientist Roald Sagdeev, but not before completing 
their assignments. The Vegas survived in such good 
shape that the Russians are now considering new 
missions for them, including retargeting to an as- 
teroid. Giotto, too, is quiet now. It is returning to 
close approach with Earth in 1990, when it also may 
be given a new assignment. 


Sharing dusty origins 


Scientists now expect to spend long months analyzing 
readings from the Vegas' spectrometers, energetic parti- 
cle analyzers, wave and plasma recorders, and magneto- 
meters. Much of the early analysis agreed precisely with 
Giotto's findings. The Russians relayed dust counts and 
precise location of the comet's nucleus from Moscow to 
Darmstadt, where ESA scientists used the Vegas' data to 
confidently aim Giotto to penetrate the core of the coma 
and skim past the rumpled surface of Halley's. 

As Giotto swept inward, its 10 scientific experiments 
began to unlock more of the comet's secrets. Instruments 
recorded a small shock wave in space where the comet's 
minimal magnetic field met the solar wind and then dis- 
covered a magnetic-field cavity tightly surrounding the 
comet's nucleus. “It’s a unique discovery," Dr. Fritz 
Neubauer of West Germany's University of Cologne said 
during the Paris meeting in May. "The total field is very 
low, about one-thousandth of the field in this room.” Why 
the field should disappear entirely near the comet is a 
new mystery for scientists to unravel. 

About 205,000 miles from Halley's, Giotto's ion mass 
spectrometer picked up the first signs of water and car- 
bon dioxide in the coma. The water ions appeared sud- 
denly, reported Hans Balsiger of the University of Switzer- 
land. At about 40,000 miles, another spectrometer found 
the first sulfur ions. The findings strengthened specula- 
tion that organic materials would be found in comets. 

Dust impacts increased dramatically in the final min- 
utes before closest approach. “Most of the particles are 
emitted from the warm side of the comet," said the Uni- 
versity of Kent's McDonald. That was the side Giotto ap- 
proached. “Before the encounter, the dust was dominated 
by larger particles. After the encounter, we saw more 
smaller particles associated with the jets.” McDonald at- 
tributed the phenomena to the rotation of Halley's, which 
propelled particles quickly along Giotto's outbound path. 
The dust has a lingering effect for earthlings. *We see the 
particles as shooting stars in the sky after they've made 
many orbits," he said. "The larger particles make up the 
meteor strings visible from Earth." 

According to Dr. J. Kissel of the Max Planck Institute, 
the Vegas and Giotto used similar instruments to mea- 
sure dust composition of Halley's. “We found three classes 
of particles," he said. “First, carbon, oxygen, hydrogen, and 
nitrogen; second, magnesium, silicate, and iodide; and 
third, metallic elements like sodium, magnesium, alumi- 
num, manganese, and nickel" These preliminary analy- 
ses, Kissel said, seem to verify models that predicted the 
presence of organic compounds in comets. Since the dust 
also contains many of the primordial components that con- 
densed to create our solar system, Halley's comet is al- 
most certainly a leftover scrap that wasn't collected by a 
passing planet or moon. But the theory that comet mate- 
rial would closely match the composition of common car- 
bonaceous meteorites now must be revised: Halley's comet, 
among other surprises, has a richer variety of metals. 

Now fading and distant, visible only with the best earth- 
bound instruments, Halley's continues its trek outward. 
It will not return until 2061. Its legacy is a treasure trove 
of data that will be studied and discussed by scientists 
long after it fades beyond the best telescope's reach. 


PAINTING BY BRIAN SULLIVAN 


FROM MAX PLANCK INSTITUTE 
The potato-shape nucleus of 
Halley’s is obscured by two 
bright s , which are enor- 
mous jets of dusty vapor 
shooting out from the side of 
the comet facing the sun (top 
photo). At first, scientists 
thought the bright spots meant 
that Halley's had a split nu- 
cleus or even its own satellite. 
But when the European Space 
Agency's Giotto passed on 
375 miles from the comet's ic} 
nucleus—the closest approach 
ever—the jets became obvious 
(painting at left). Pelted by 
cometary debris as Giotto hur- 
tled through space at an av- 
erage speed of 150,000 mph, 
the spacecraft's camera lenses 
were mortally wounded by 
abrasive dust. 
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Five-valve 


fire breather 


Yamaha engineers devised a five-valve cylinder head for their most sophisticated sport 
bike. The FZ750 uses 20 little valves to deliver scorching performance. 


By STUART F. BROWN 


Photos by Tom Wilkinson 
he question that intrigued designers at Yamaha Motor 
Т: advanced engine-technology research section in 
Japan was this: Since four-valve cylinder heads are 
capable of generating much more horsepower than tradi- 
tional two-valve heads, mightn't a motorcycle engine with 
more than four valves be an even hotter performer? 

Several years of development work later, the engineers 
had built and tested high-performance engines with five-, 
six-, and—incredibly—seven-valve cylinder heads. And 
they showed that there's a distinct payoff in increasing 
complexity—up to a point. 

The result of the multi-valve development program is 
the engine of the FZ750, a street motorcycle that delivers 
the acceleration, braking, and cornering of a full-blown 
road racer. And it is equally content to idle along in stop- 
and-go traffic at 1,000 rpm in bottom gear. 

In fact, the FZ's throttle reminds me of the transformer 
that came with my old American Flyer electric train set: 
turn the control some more, and out flow more power and 
acceleration, smoothly and without surprises. In the fleet- 
ing moments it takes the tachometer needle to sweep up 
to its 11,000-rpm red line, claimed output at the crank- 
shaft has reached an attention-grabbing 100 horsepower. 

According to Yamaha engineering division manager Ste- 
phen Doi, the switch from four valves per cylinder to five 
increases a 750-cc engine's horsepower and torque by about 
10 percent, as well as broadening the torque curve. The 
gains are due to improved volumetric efficiency—a mea- 
sure of how completely the cylinders fill with the fuel-air 
mixture on each intake stroke. Even though they are rel- 
atively small in diameter, the FZ's three intake valves 
have more total circumference than would a pair of larger 
intake valves. The greater intake area around the triple 
valve heads increases the amount of fuel mixture that 
can enter the engine, raising power output. 

When prototype cylinder heads were built using more 
than five valves, however, total valve-opening area de- 
creased, and so did the performance gains. Yamaha actu- 
ally built and tested a 28-valve V4 engine that used two 
spark plugs per cylinder and revved up to 20,000 rpm. 
This seven-valve design was eventually discarded because 
of high cost and detonation-provoking hot spots that tended 
to form between the three closely spaced exhaust valves. 

The five-valve configuration eventually chosen for the 
FZ750’s liquid-cooled four-cylinder engine permits a highly 
efficient lens-shaped combustion-chamber design. Using 
a central spark-plug location and recessed piston crowns, 
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The FZ750 engine inhales fuel mixture (blue) through triple 
intake valves and expels burned gases (red) through paired 
exhaust valves. Four downdraft carburetors mix the fuel. 


this layout ensures quick and uniform flame propagation, 
allowing an 11.2:1 compression ratio without detonation. 
Another benefit of small valves is reduced mass; they can 
run at higher rpm without floating, or failing to fully close, 
and can use lighter springs that quicken response time. 
All of this mechanical sophistication is nestled in a rigid 
box-section steel frame incorporating a link-type mono- 
shock rear suspension with adjustable damping and spring 
rate. Dual front and single rear disc brakes provide low- 
effort, controllable stopping power. During the time I had 
the $4,600 FZ for testing, it didn't spend much time in 
the garage. The impulse to go out and find a curvy road 
—this bike's natural habitat— was irresistible. 
Yamaha's idea of using many-valved cylinder heads to 
make more power has not gone unnoticed by the auto in- 
dustry; in Italy, Maserati recently announced that it will 
produce a six-valve version of its Biturbo V6 engine. 8] 


The 7: 


Simply modern 


For decades, the recipe for a back-road- 
burning motorcycle read like thi torquey 
four-cycle engine with one large cylinder slung 
in a narrow, sure-handling frame. These Brit- 
ish “big singles” bore such logos as Norton, 
BSA, or Matchless. Now, in an era where daz- 
zling complexity is the vogue, Yamaha has re- 
vived this straightforward formula and brought 
it up to date. With the notable omission of 
an electric starter, the SRX-6 combines all 
the features that make modern better in a 
deft-handling 375-pound package. Well- 
chosen suspension components, a flex-free 
frame, and a trio of excellent ventilated disc 
brakes make the $2,600 SRX one of the n 
est ways | know to negotiate a twisty country 
lane. Two complaints: First gear's a bit too 
high for stop-and-go riding, and kick starting 
gets boring in a hurry.—S. Р. B. 


SRX-6's 600-cc engine sports four valve 
twin carburetors that optimize fuel dı 

the engine-speed range, 
breakerless electronic ignition, and a 
vibration-damping counterbal 
Claimed output: 41 hp. 
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TRACTION! 


Tailored 4WD power 
for all-out performance 


By TOM WILKINSON 
Drawings by Ed Figueroa 


t was a common enough mishap. 

Rounding an icy hairpin high in 

the Colorado Rockies in a Volks- 
wagen Vanagon, I came face to face 
with an enormous four-wheel-drive 
truck. Staring straight into the steel 
beams of its snowplow mount, I pan- 
icked briefly and tapped the brake. By 
the time I took my foot off the pedal, 
it was too late. The Vanagon was skat- 
ing slowly across glare ice, heading 
straight for a snow-filled ditch. Finally, 
with a gentle crunch, the right side 
of the van settled into the deep snow, 
resting at a 45-degree angle. 

No doubt surprised to find anything 
larger than a mule deer on the de- 
serted mountain road, the truck driver 
stopped to help. But this was no ordi- 
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nary Vanagon. As the trucker watched, 
I flipped a switch to lock the rear dif- 
ferential of its four-wheel-drive sys- 
tem, shifted the transmission into low, 
and drove right out of the ditch and 
back onto the road. 

The viscous-coupling four-wheel 
drive that pulled me from the snowy 
ditch is one of the latest developments 
in the race to improve traction of pas- 
senger cars. Though simple part-time 
four-wheel drive continues to grow in 
popularity, advances in electronics and 
silicon chemistry are leading to sophis- 
ticated new four-wheel drives that en- 
gage automatically. And in the wings 
is electronic traction control for two- 
wheel-drive vehicles. 

Part-time versus full-time. Mechan- 
ical versus electronic versus viscous. 
The competing claims are confusing. 
Why so many choices? And which is 


best for keeping you moving on a slip- 
pery road? 


Simplest system 


The simplest four-wheel drive locks 
front and rear axles together so that 
all four wheels get power in mud, 
sand, or snow. And these slippery sur- 
faces prevent wind-up, a major prob- 
lem with such systems as they go 
around curves. Wind-up occurs because 
front and rear tires rotate at differ- 
ent speeds as they follow slightly dif- 
ferent radii through a corner. Though 
simple four-wheel drive forces the tires 
to turn together, it’s no problem—poor 
traction just lets each tire slip a bit. 

On a dry road, though, it’s another 
story. Forcing the axles to rotate at 
the same speed will either cause the 
tires to break traction, or it will snap 
something in the drive line. The so- 


lution: part-time four-wheel drive that 
you engage when you need it, disen- 
gage when you don't. 

Such part-time systems are popu- 
lar for compact station wagons, trucks, 
and utility vehicles. But now many de- 
signers want to go beyond these man- 
ually engaged part-time systems. 

Some engineers say drivers don't un- 
derstand exactly when a part-time sys- 
tem should be engaged. Others think 
luxury-car buyers might object to four- 
wheel drive they have to engage by 
yanking a lever sticking out of the 
floor. As Martin Stengel, an engineer 
at Daimler-Benz, put it, “It isn't im- 
portant that the driver knows what 
is working. It’s just important that he 
knows something is working.” 

Audi, whose Quattro system kicked 
off the current four-wheel-drive craze 
in Europe, uses a center differential 
to permit full-time engagement. As 
long as each tire has traction, the sys- 
tem distributes the engine’s power 
evenly to all four wheels, giving 
Quattro-equipped cars almost catlike 
traction on dry and slippery roads. 

The problem is, the car still needs 
occasional guidance from the driver, 
as I discovered on a muddy farm road 
deep in the Colorado wilderness. I was 
driving a VW Quantum station wagon 
fitted with the Quattro system. It was 
all too easy to get one wheel in a mud 
hole, and when that happened, the dif- 
ferentials simply routed all available 
power to the one spinning tire, dig- 
ging it in deeper. I could manually 
lock the center and rear differentials 


via knobs on the dash, and the car 
would churn right out. But just as 
with with a part-time system, I had 
to use both my head and hands. 

Also, like part-time four-wheel drive, 
the Quattro system, with differentials 
locked, forces the wheels to rotate at 
the same speed. This causes wind-up 
if you pull onto a dry road with the 
locks still on. Also, a locked Quattro 
system is incompatible with anti-lock 
brakes [PS, Nov. '85 and Nov. '84]. 

With an anti-lock braking system 
(ABS), a sensor at each wheel tells a 
computer if any wheel starts to slow 
too rapidly during braking—a sign 
that the wheel is about to lock and 
put the car into a skid. The computer 
then reduces hydraulic pressure to the 
brake on that wheel. This lets each 
wheel keep rolling yet still apply the 
maximum braking possible for the 
conditions. 

For anti-lock brakes to work prop- 
erly, each wheel must be able to 
rotate independently, so locked differ- 
entials are incompatible. Audi solves 
this problem—after a fashion—with 
a circuit that deactivates the anti-lock 
system whenever the driver locks the 
center differential. 


Silicon solutions 


The challenge, then, is to find four- 
wheel drive that will slog through the 
deepest snow or stickiest mud without 
any help from the driver, and is al- 
ways compatible with anti-lock brakes. 
As its solution, VW recently intro- 

Continued. 


LOCKING REAR 
DIFFERENTIAL 


STEERING'ANGLE SENSOR: 


Mercedes 4MATIC, perhaps the ultimate in four-wheel drive, 
feeds information on wheelspin, steering angle, and brake 
application into a computer. If one of the rear wheels starts 
to spin, the computer engages the transfer case, sending 
power to the front axle. If more traction is needed, a multi- 
plate clutch progressively locks the center differential. If 


wheelspin is still a problem, a second hydraulically actu- 
ated clutch locks the rear differential. Applying the brakes 
causes 4MATIC to disengage, so the anti-lock brakes can 
function normally. Though 4MATIC is effective and unob- 
trusive, both the hardware and computer program are ex- 
ceptionally complex—and expensive. 
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Part-time four-wheel drive 


duced a four-wheel-drive system with 
a viscous coupling. 

The Vanagon I drove out of that 
snowy ditch had this system, in which 
the center differential is replaced with 
a viscous coupling. Such couplings 
aren't new, of course. They were de- 
veloped decades ago and have been 
used in a number of four-wheel-drive 
systems. But VW engineers have found 
a new twist. 

Viscous couplings incorporate two 
sets of interleaved plates—one set at- 
tached to an input shaft, the second 
attached to the output. The coupling is 
filled with thick silicone fluid [“Auto- 
motive Newsfront,” PS, Aug.]. 

Most viscous couplings transmit 
driving force in proportion to the speed 
difference between the plates. But now, 
by tweaking the chemistry of the fluid, 
VW has made a coupling that locks 
up almost instantly. When shear forces 
between the plates raise the temper- 
ature of the fluid to about 100 degrees 
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C, the silicone thickens almost in- 
stantly, effectively locking the cou- 
pling. “The temperature increase takes 
only about 0.2 second,” says Rudy 
Weissner, senior manager for engineer- 
ing at VW. “This means the force 
transmitted increases very rapidly.” 

This center coupling allows front 
and rear wheels to roll independently 
on dry pavement, as long as speed dif- 
ferences are small. But if one wheel 
starts to spin, the fluid in the coupling 
quickly locks the axles together. Weiss- 
ner admits, “We know the fluid works. 
But we don’t know all the details 
of why it works. So we do a lot of 
research.” 

Indeed, the viscous-equipped Vana- 
gon did work well, climbing icy hills 
like a mountain goat. But there still 
appear to be minor problems. First, 
when the coupling locks, it ties front 
and rear axles together so tightly that 
the system is incompatible with ABS. 
This isn’t a problem for the Vanagon, 


Manually engaged four-wheel drive is 
available on utility vehicles, small sta- 
tion wagons, and the 1987 Ford Tempo 
and Topaz. The driver switches on the 
system for slippery conditions, then 
turns it off when it’s no longer needed. 
Part-time systems are simple, rugged, 
and effective. But they can cause tire 
chattering or drive-line damage if left 
engaged when driving on dry roads. 
And four-wheel drive and anti-lock 
brakes can’t be used at the same time. 


The full-time four-wheel drive devel- 
oped by Audi and used on its Quattros 
and VW’s Quantum uses conventional 
differentials front, center, and rear. 
Torque is split evenly between axles. 
By distributing driving traction to all 
four wheels, the system improves han- 
dling on both dry and wet pavement. 
But the center and rear differentials 
must be manually locked (and anti-lock 
brakes disengaged) in snow, mud, or 
other extreme conditions. 


4WD with viscous couplings is being 
developed by a number of auto mak- 
ers. Alternating plates connected to 
each half of the drive train ride in thick 
silicone fluid; if one shaft starts to spin 
faster than the other, the coupling 
transmits more torque to the slower 
shaft. By modifying the chemistry of 
the fluid, VW has developed a coupling 
that can almost instantly lock front and 
rear axles together. A manually locked 
rear differential is optional. 


which isn’t offered with ABS. But a 
viscous-equipped Golf sold with ABS 
in Europe requires a one-way clutch 
that disconnects the rear-wheel drive 
shaft during braking. 

Also, the current Vanagon uses a 
standard differential in the rear, with 
a manual lock offered as an option. 
This means the viscous system en- 
gages automatically only up to a point, 
a point I reached when I dropped both 
wheels on one side of the Vanagon into 
the snow-filled ditch. I then had to 
manually lock the rear differential to 
keep going. Weissner said VW wants 
to make the system completely hands- 
off, so a viscous limited-slip rear dif- 
ferential is being considered. 

While VW and others pursue the 
chemical intricacies of silicone fluid, 
Daimler-Benz is working with another 
kind of silicon—semiconductors. Its 
4MATIC computerized all-wheel drive 
may be the most complex—and ex- 
pensive—yet devised. But 4MATIC 


does work as claimed, I discovered dur- 
ing a visit last year to the company’s 
winter test site in Arjeplog, Sweden. 
Think of 4MATIC as a very clever 
part-time system, sort of a smart 
Subaru, if you will. And after driving 
a 4MATIC-equipped car hundreds of 
miles over snow-covered roads, I could 
find no fault with the way the system 
works. I was never aware of it engag- 
ing and disengaging. And as an- 
other journalist discovered, the 
only way to get the car 
stuck was to bury it up 
to its windowsills in a 
snow bank. The only 
problems with 4MATIC 
appear to be its com- 
plexity and cost—word is 
it may add $5,000 to the 
sticker price. 


Tomorrow’s traction 


Engineers I talked with ex- 
pect at least two further develop- 
ments in traction enhancement—elec- 
tronic traction control for two-wheel 
drive, and four-wheel drive using 
something engineers call Torsen 
differentials. 

First, the two-wheel-drive system. 
Called ASR (acceleration skid control), 
it uses anti-lock wheel-speed sensors 
to detect any loss of traction. If one 
wheel starts to spin, ASR pulses the 
brake to that wheel, transferring 
torque through the differential to the 
wheel that still has traction. If both 
wheels spin, the computer backs off 
the throttle until traction is restored. 

Car makers are enthusiastic about 
traction control because it provides 
better grip than a standard differen- 
tial, yet adds little cost to a car al- 
ready equipped with anti-lock brakes. 
But my test drive of a Mercedes-Benz 
300E with ASR indicated that the sys- 
tem needs refinement. 
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In contrast to 4MATIC, the proto- 
type ASR was hardly quiet or compe- 
tent. When the brakes started to pulse, 
they sounded like some Norse demon 
trapped under the car. And because 
ASR would slow the car until there 
was no wheelspin, the test car would 
climb a snowy mountain road far 
faster with the system switched off. 
Yet when starting out on the hill, ASR 
would let the tires slip enough to pol- 
ish the snow, making it necessary to 
back up a few feet and try again. And 
ASR couldn't pull a car out of a ditch 
or snow bank, something even the 
crudest four-wheel drive can do. 

* Finally, look for a second-generation 
Audi-VW system with Torsen differ- 
entials, which use a complex system 
of gears to provide smooth, automatic 
locking. “Consider integrating Torsen 
differentials into the Quattro system," 


WHEEL-SPEED SENSOR 


Electronic traction control gives two- 
wheel-drive cars some of the benefits 
of four-wheel drive, yet adds only a few 
sensors and solenoids to a car already 
equipped with anti-lock brakes. 


says Weissner. "Then you'd get a com- 
pletely variable distribution of driv- 
ing forces." 

By a method too complex to explain 
here (see “Gleason's Impossible Differ- 
ential," PS, Feb. '84), Torsen differen- 
tials would allow each wheel to rotate 
at a different speed, yet would prevent 
loss of driving force if one tire started 
to spin. So they could make possible 
permanent, hands-off four-wheel drive 
that's compatible with anti-lock brakes. 

But whatever system wins the 
traction-technology race, the outcome 
is likely to be good news. After all, 
without four-wheel drive I might never 
have gotten that Vanagon out of the 
ditch. Of course, without it, I might 
never have gone up that mountain in 
the first place. But then that's a quan- 
dary no amount of clever engineering 
will ever be able to resolve. usi 


Differentials 

for smooth power flow 

A typical differential allows two wheels (or 
two drive shafts in four-wheel drive) to work 
together smoothly. Normally, the four bevel 
gears within the carrier are stationary, and 
both shafts turn at the same speed as the 
main gear. But because motion can be freely 
transferred through the differential gears, the 
shafts can turn at different speeds when 


necessary. 

Problems arise if one wheel (or axle) loses 
traction. The differential then sends all the 
driving motion to the spinning shaft, and the 
car goes nowhere. Consequently, four-wheel- 
drive vehicles need some form of limited-slip 
or locking differential in the center; design- 
ers often add a similar differential at the rear. 
A locking differential at the front would ad- 
versely affect steering. —Т. W. 
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Chain saws 


—safer than ever... 


By DAWN STOVER 


gency rooms to be treated for chain-saw injuries. A few 
of them die. According to the U.S. Consumer Product 
Safety Commission's (CPSC) Directorate for Epidemiol- 
ogy, most of the accidents are caused by problems for which 


E ach year, approximately 63,000 Americans go to emer- 


technology has no solution: The operator touches a chain 
while he's changing position, he loses his balance, or he 


trips over the saw. But about one-fifth of the accidents 
and a dozen of the deaths are attributed to a phenomenon 
called rotational kickback: The upper quadrant of the bar 
tip contacts an object during operation, transferring all of 
the chain's energy to the saw, which then revolves back 


) ——— WEIGHTED HAND GUARD 


CLUTCH DRUM 


.. but you're still the key 


By AL LEES 


hatever protective devices 
М: build into 

their saws to comply with the 
American National Standards Insti- 
tute Standard, there's no way to make 
a chain saw a truly safe tool for the 
casual user. The very nature of the 
beast is snarly. To do its job, a chain 
saw must present a long, naked bar 
with a chain of sharp teeth racing 
around its tip; and because the bar 
must bury itself in the wood, the chain 
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cant be sheathed with any type of 
guard. Even a tip guard, such as 
Homelite promotes, must be removed 
for certain types of cuts. 

Built-in safety can do a lot to re- 
duce kickback, but most chain-saw in- 
juries involve careless use or abuse of 
the tool. 

T've been interviewing safety engi- 
neers and experts at major chain-saw 
manufacturers, and although they dif- 
fer widely in their assessments of how 
to make the tool itself safer, they all 

[Continued on page 102] 
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toward the user. Rotational kickback сап also be caused 
by human error, but unlike the other hazards, it can be 
prevented by changes in the design of the chain saw. 

Chain-saw companies have been under pressure to add 
anti-kickback safety features ever since the chain saw be- 
came a popular consumer tool for cutting firewood in the 
early 1970s. Today “the respect level is down,” says Dick 
Marsh, US. manager for Alpina, an Italian chain-saw man- 
ufacturer. “Some of the small saws look like toys.” 

In March, the chain-saw industry, in cooperation with 
the CPSC, adopted the voluntary American National Stan- 
dards Institute Standard for anti-kickback equipment. It 
applies to the smaller gasoline-powered chain saws used 
by nonprofessionals, and it mandates that a saw have a 
hand guard and at least two safety features that keep the 
saw from rotating backward by more than 45 degrees. The 
current safety features include reduced-kickback chains, 
low-kickback guide bars, bar-tip guards, and chain brakes. 

How do these features reduce kickback? And how effec- 
tive are they? In speaking with experts in the industry, I 
found that although the features reduce kickback inju- 
ries to some extent, many manufacturers disagree on which 
are the best features to ensure safety. Some of the devices 
have created new maintenance and performance problems. 


Coping with kickback 


All of the 15 or so chain-saw manufacturers use reduced- 
kickback chains, introduced in the 1970s [PS, Nov. '80, 
Jan. '84]. The five chain makers that supply the industry 
use different designs (see photo, next page), but they all 
have the same goal: to prevent the chain from binding in 
a log. Everyone in the industry seems to agree that safety 
chains are not as "aggressive" as their predecessors: They 
tend to reduce cutting speed by 10 to 20 percent because 
they take smaller "bites." 

After the anti-kickback chain, the most widely used 
safety feature is the chain brake. Chain brakes come in 
two varieties: hand-activated (set off when the forearm 
pushes against the hand guard as the saw snaps back), 
and inertia. The inertia brake works even if the opera- 
tor’s arm doesn't hit the hand guard. It has a specially 
weighted guard that tends to remain stationary as the 
rest of the saw spins backward. In both varieties, the hand 
guard trips a series of levers that releases a spring, tight- 
ening a band around the clutch drum to stop the chain 
(see cutaway at left). 

To meet the safety standard, a brake must stop the 
chain before the saw has rotated 45 degrees. But the user 
may still be injured by the stopped chain, which looks 

Continued 


PHOTO BY GREG SHARKO 


Safety features: chain brake (connected to guard in front 
of handgrip) and narrow-nose bar on saw above, tip guard 
(left inset), banana nose (right inset), safety chain (all saws). 


PEAK POSITION AS DETERMINED 
BY MATHEMATICAL SIMULATION 


Time exposure (left) shows a saw  Polyester-fiber padding in Stihl protec- 
mounted in a machine designed to in- 
duce kickback. Distance is measured. 


tive pants is yanked into the saw's 
sprocket, which clogs and stops chain. 
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like a bicycle chain but cuts like a ser- 
rated knife. 

Manufacturers have compared chain 
brakes to car brakes to make them 
seem like essential items. But Norman 
Beck, executive director of the Na- 
tional Equipment Servicing Dealers 
Assn., whose members sell and repair 
chain saws, says the analogy is un- 
fair. “The only time you're ever going 
to find out it [the chain brake] doesn't 
work is when you need it," he says. 
It's difficult for an owner to tell 
whether the brake is working prop- 
erly even if he tests it regularly. “It’s 
got to work in such a short 
period of time that the aver- 


they may not last as long as regular 
bars. Dan Tilton, a chain-saw safety 
instructor for Tilton Equipment Co., 
distributor of Jonsered and Olympyk 
chain saws, says that the narrow- 
radius bars were rarely used when 
they first hit the market. "The chain 
tends to slap back and hammer the 
bottom rail, increasing the chances of 
derailing and breakage,” Tilton warns. 

Usually, when the bottom-rail 
groove wears out, the owner turns the 
bar over. But banana bars, because 
they are asymmetrical, cannot be 
flipped. “The customer loses fifty per- 


“Technically, it is the best [chain 
saw] safety feature that was ever in- 
vented,” admits Tilton, whose saws do 
not have the tip-guard feature. “But 
because the tip gets in the way, nine 
out of ten users will take it off before 
they ever use the saw,” he notes. The 
tip must be removed to cut trees that 
are wider than the bar. And the saw 
must be lifted out of the kerf, not 
pulled back through it, after a cut. 

Defenders of the tip guard say it 
helps keep the chain clean and allows 
the operator to cut in close quarters, 
and they argue that most owners aren't 
inconvenienced. According to 
a 1980 Homelite survey of 


age consumer has no idea 
whether it is stopping fast 
enough," says Mike Bounds, 
product safety manager for 
Beaird-Poulan, a domestic 
chain-saw manufacturer. 
Two Canadian surveys, the 
1979 Terry study and the 
1982 Forest Engineering Re- 
search Institute of Canada 
(FERIC) special report, found 
that brake defects are com- 
mon. The FERIC report dis- 
covered that “very few loggers 
had much confidence in the 
chain brake" And it warns 
that brakes might give con- 
sumers a false sense of secur- 
ity. "Chain brakes do noth- 
ing to eliminate the kickback 
danger zone; they merely try 
to reduce the effects once a 
kickback has been triggered," 
states the FERIC report. 
The Terry study notes 
that “їп many instances the 
[brake] mechanism would not 
be positioned to activate even 
under severe kickback.” 
Despite the controversy, 


TOWNSEND 


OREGON 


CARLTON 


WINDSOR 


165 users, about two-thirds of 
those who had ever had the 
tip attached either never re- 
moved it or removed it and 
put it back on again. A CPSC 
telephone survey of 492 chain- 
saw users found that half of 
those who were provided with 
a tip guard always used it. 
About 36 percent never used 
it, and 12 percent sometimes 
removed it. 

Why isn't the tip guard 
more prevalent in the indus- 
try? "There's a trade-off: а 
hundred percent safety as 
opposed to none [when the 
guard is removed]," says 
Norman Beck. *Most manu- 
facturers don't want that all- 
or-nothing situation." 

But Morabit and Paul 
Watson, manager of product 
safety at Homelite, claim that 
some manufacturers are un- 
willing to add tip guards 
now because it would be tan- 
tamount to admitting they 
did not provide adequate 
safeguards in the past. 


most manufacturers put 
chain brakes on all models. 
But there are some excep- 
tions: Brakes are standard on 
some Homelite and Tanaka 
saws, optional on others. 
They're strictly optional for 
The Green Machine's saws, and Echo 
and Poulan don't offer them at all. 
Another device that many manufac- 
turers use is a reduced-kickback guide 
bar. There are two types, but the idea 
behind each is to reduce the upper 
quadrant of the bar's nose, where kick- 
back occurs. One type is symmetrical 
and tapers to a narrow radius at the 
nose. The other type—the banana bar 
—also has a small radius, but its nose 
appears to curl upward (see photos). 
Unfortunately, low-kickback bars 
(and chains) can be easily removed 
and replaced with more dangerous 
equipment. And some experts say that 
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Townsend's Tri-Raker uses three depth gauges; the wider 
face keeps the chain from sticking. Windsor has one extra 
raker, on the drive link. Oregon adds a guard link to the tie 
strap, filling the space between cutters. Carlton and Stihl use 
cam-shaped guard links with tails that pivot outward as they 
go around the bar nose. All new chains have ramped rakers. 


cent of the value of the bar," complains 
Vince Morabit, a technical consultant 
to the chain-saw industry. If the user 
does reverse the bar, it will be more 
hazardous than a bar that is not de- 
signed for low kickback. 

The fourth feature, the bar tip 
guard, may be the most controversial. 
It completely precludes kickback, yet 
only two manufacturers use it on their 
saws. Morabit and a colleague in- 
vented the tip guard at Homelite in 
1976, and the company offered the 
feature to the industry in 1979. But 
only Echo adopted it, introducing it 
this year. 


And because the tip guard 
eliminates kickback, it also 
eliminates any competitive 
advantages that a particular 
brake, bar, or chain design 
may have over its rivals. 

Of course, none of the safety 
devices are infallible. Some are effec- 
tive but can be inconvenient to use 
and may be removed by the user. Oth- 
ers may be less effective but are less 
intrusive. This is why the committee 
that developed the Standard decided 
to require at least two safety features. 

By the end of 1987, the CPSC pre- 
dicts, about one-third of the saws used 
by consumers will meet the Standard. 
The percentage is expected to increase 
to 80 by 1995. By that year, the CPSC 
projects, the new safety measures may 
have prevented more than 100,000 
medically attended rotational kick- 
back injuries. us 


Teak chic 


Once, people bathed in wooden tubs. Then came Califor- 


nia redwood patio hot tubs. Kohler now brings the warmth 
and rich-grained elegance of wood back to the bathroom 
with hand-crafted teakwood fixtures—each one unique. 


By GENEVIEVE CAPOWSKI 


cans associated wood fixtures with 

bathrooms—outhouses went out 
long ago. But now wood is back, and 
it was worth the wait 

Kohler's elegant Mandalay Teak- 
wood Suite, including bathtub, lava- 
tory, and toilet seat, surely doesn't 
compare with an outhouse, but then 
neither does the price—about $10,000 
for the trio (sold only in suites), not 
including faucets and accessories. 

Kohler designers (Kohler, Wis. 


| t's been a long time since Ameri- 


53044) wrestled with the concept of 


wooden tubs before coming up with 
these unusual designs. “We wanted a 
wood associated with water,” says 
product manager Gene Carpenter, 
“and teak grows in water—swamp 
water. Boatbuilders use it in the decks 
of racing sailboats because it’s dense, 
very fibrous, and fairly impervious to 
the elements.” 


The construction of each piece is 
complex, Carpenter explains. First, 
craftsmen take strips of kiln-dried 
wood, then they glue and mount them 
into a flat frame that creates the 
starburst pattern unique to the base 
of each tub. Hand-cut side boards are 
fitted together, cured for three days, 
then glued and left to dry. To carry 
the same starburst pattern through to 
the tub rim, craftsmen cut the rim out 
from the perimeter of the base 

Final assembly involves bonding the 
base and rim to the side boards, then 
sanding, Carpenter says. For addi- 
tional strength, technicians reinforce 
the back of each fixture with fiberglass. 
Lastly, seven to 10 coats of acrylic ure- 
thane are applied to protect the wood 
and give it a glossy finish. 

To maintain the surface luster, 
Kohler advises using nonabrasive 
cleaners. Gouges in the surface can 
be repaired with a kit that includes a 
container of acrylic urethane ] 


The Mandalay Teakwood Suite from 
Kohler includes a 5- or 6-ft. whirlpool 
bathtub (shown in top and bottom pho- 
tos), a pedestal lavatory (center), and 
elongated toilet seat (not shown). Op- 
tional wainscoting is also available. 
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Flex-Plus ENT is flexible and easily 
bent by hand for quick installation. 
When using М-їп. tubing, drill 1-in. 
holes at the center of each 2x4 stud. 


This keeps the tubing safe from nail 
penetration on both sides. For long 
runs, two pieces of tubing can be joined 
with a quick-connect coupler. 


Now DIY home 
IS easier and 


Electrical nonmetallic tubing is to thin-wall conduit as 
plastic pipe is to sweat-soldered copper plumbing— 
it’s faster and simpler for do-it-yourself jobs. And 
new type MC cable combines ease of installation 
with the protection of metal conduit. 


—with flexible PVC conduit 


By RICHARD DAY 


he National Electric Code (NEC) 
permits a number of kinds of wir- 
ing to be used in a home electri- 
cal system. Some are simpler than 
others; some protect the wires better 
than others. Now two wiring systems 
rate just about tops on both scores: 
They are easy to install, plus they give 
the conductors plenty of tough cover. 
Either can make new home wiring 
—particularly exposed wiring in your 
garage and basement—an easy job. 
Neither requires special tools, nor the 
touch of a pro. These systems are de- 
signed for the do-it-yourselfer. 
Carlon's Flex-Plus Blue polyvinyl 
chloride (PVC) plastic electrical non- 
metallic tubing (ENT) is easier to use 
than thin-wall conduit. It installs in 
one-third the time, can be cut with a 
knife, and can be easily bent by hand 
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and manipulated through framing. 

Ready/Clad’s type MC cable protects 
the conductors better than does ar- 
mored cable. Its internal wires are 
encased in a seamless extruded-alu- 
minum sheath. This outer tube is flex- 
ible, can be cut with a knife, and is 
as easy to install as the usual non- 
metallic cable. 

How do ENT and MC systems work? 
How do you use them? First, the stan- 
dard precaution applies: Be careful 
whenever you work with electricity 
(see safety tips at end of article). 


ENT 


The blue ENT tubing, outlet boxes, 
and fittings are made of tough PVC. 
The ENT tubes come in /-, 34-, and 
l-inch diameters in 6- and 10-foot 
lengths. (The most commonly used 
¥2-inch-diameter ENT sells for $1.40 
per 10-foot length.) 


Plastic ENT provides no ground con- 
tinuity, so a same-gauge bare or green- 
insulated equipment-grounding con- 
ductor must be included with the 
wires you feed through your runs. The 
ground conductor must be connected to 
every receptacle, switch, light fixture, 
and appliance. (Appliance grounding 
must conform to Article 250 in the 
NEC.) 

Because all current-carrying con- 
ductors contribute heat, design tem- 
perature of the conductors you select 
must be no more than the 194-de- 
gree-F rating of the ENT system. If 
you choose from among the conduc- 
tors shown in NEC table 310-16, the 
system will meet the code. Both of the 
widely sold types TW and THHN con- 
ductors are usable. As with any race- 
way, the number and size of conductors 
contained in ENT mustn't exceed 40 
percent of its volume. Box fill is the 


Include a separate grounding conduc- 
tor in each run to an outlet. The wire 
connects to the green hex-head termi- 
nal on grounding-type receptacles. 


same as for metal boxes of the same 
size. 

Flex-Plus ENT is ruled out for light- 
ing circuits unless you use a metal box 
to hold the fixture. Reason: A plastic 
ENT box can't hold the weight of a 
fixture. Most metal boxes and panels 
accept ENT box terminators just fine. 
ENT won't work with threaded conduit 
pull-boxes or other tapped outlet boxes, 
such as weatherproof boxes. (Because 
a plastic box can't be grounded, never 
use plastic ENT boxes with metal 
conduit.) 

Installing ENT is easy. The boxes 
mount to the framing with nails or 
screws. I like to use short drywall 
screws. They're mostly self-threading, 
and run in quickly because they have 
twin threads. Carlon's ENT boxes con- 
tain %-, 34-, or 1-inch knockouts, 
depending on which box you select. 
Most wiring can be done with 42-inch 
ENT, especially if you use slender, 
nylon-insulated THHN conductors. 

The two-by-three-inch switch-outlet 
boxes mount a convenient ' inch out 
from the framing when the mounting 
straps are set flush (see photo). Thus, 
the boxes project through ¥2-inch wall- 
board to come through flush with the 
wall surface. The four-by-four-inch 
boxes mount even with the studs. This 
way, single or two-gang box covers 
can be used. Covers are available flat 
(for surface-mount use) or with pro- 

Continued 


—with new 


metal-sheathed cable 


Ready/Clad can be pulled or pushed a 
reasonable distance into walls, floors, 
ceilings, ducts, and plenums (photo 
below). Where the cable is exposed, it 
is secured with conventional conduit 
straps. Hidden behind walls, it need 
not be fastened. As with all cable wir- 
ing, splices must be made inside a box 
(above). To expose Ready/Clad's con- 
ductors (top), score its aluminum jacket 
with a knife and flex it. The aluminum 
sheath breaks easily at the score, and 
can be slid off. It takes only a few sec- 
onds, and there's little chance of slicing 
into the insulation. For convenience, 
expose at least 6 in. of the conductors. 


DRAWING BY ELIOT BERGMAN 


WHERE AND HOW 
TO USE ENT CONDUIT = 
AND TYPE MC CABLE ^ 
IN THE HOME 


ENT CONDUIT 


Permitted 


Not permitted 
Hazardou: 


Not permitted 
Where exposed t 


material suited to 
them; where subject 


to physical B жу, 


jections of V», %, %4, or 1 inch. This 
enables them to extend through prac- 
tically any thickness of wall mate- 
rial. A blank cover is available for a 
junction box. 

Once the boxes are mounted, drill 
holes in the framing members for the 
ENT runs. The code requires that 
when the edge of the hole is closer 
than 1% inches to the face of the fram- 
ing member, 'Ac-inch-thick steel straps 
are needed to protect the wiring from 
possible nail penetration. Therefore, 
ENT sizes larger than '? inch, when 
run in 2 x 4 stud walls, need plate pro- 
tection at each stud. 

Bends are made by hand. They must 
not be so sharp as to damage the tub- 
ing or effectively reduce its inside size. 
As with all raceways, four 90-degree 
bends per run (a total of 360 degrees 
between boxes) is the maximum al- 
lowed. This represents the limit for 
good wire-pulling. If you cut ENT with 
a plastic pipe cutter, there are no burrs 
to remove. If you saw them, you must 
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Carlon's E977 


Bending 
Bend by handas 
radius 


Bending 
е Minimum ra 
ited inner edge 
iccabe 0 times the cat 
outside diameter 


use a knife to remove the burrs in- 
side and out. 

At some point you may have to con- 
nect the ENT to a knockout in an ex- 
isting box or panel. No problem. The 
box terminator fits into a same-sized 
knockout. Once the wires are in, all 
four-by-four-inch box covers may be in- 
stalled using the furnished screws. 


MC cable 


The NEC refers to new Ready/Clad 
as type MC cable (Article 334). This 
pre-wired, aluminum-sheathed electri- 
cal cable can be used in exposed or 
concealed locations, and it’s UL-listed 
for indoor and outdoor use. (Profes- 
sional electricians use a similar ma- 
terial by another name: Signa/Clad.) 
If PVC-coated MC cable is used, the 
cable can be buried in the ground or 
cast within a concrete wall or slab. 

The widely used 12/2 Ready/Clad 
cable costs slightly more than what’s 
needed for a typical conduit system. 
But it’s easier and faster to use: Un- 


like conduit, MC cable needs no joint 
every 10 feet. The runs are continu- 
ous between boxes. And the only tools 
you'll need are wire cutters, a knife, 
and a screwdriver—put away the 
hacksaw and pipe cutter. 

The metal jacket of an MC cable 
serves as its equipment-grounding 
conductor. The sheath replaces an in- 
ternal ground wire, but metal boxes 
and connectors must be used for good 
ground continuity. To ensure a sound 
electrical contact between connector 
and sheath, PVC-coated MC cable 
must have its outer coating removed 
wherever it enters box connectors. 

Ready/Clad cable is slimmer than 
nonmetallic cable of the same current- 
carrying capacity. A cable containing 
two 12-gauge insulated conductors—a 
black and a white—is only about % 
inch in diameter. This is the size you'd 
use for wiring a 20-ampere household 
receptacle or lighting circuit. A cable 
containing three six-gauge conductors 
is about 1% inches O.D. This size 
might be used for wiring a branch 
circuit-breaker panel. 

Ready/Clad cable is available from 
some hardware stores and home cen- 
ters, and from electrical-supply deal- 
ers in three packaged lengths: 25, 50, 
and 100 feet. A supply of straps and 
dry-location box connectors comes with 
each package. The 25-foot two-wire/12- 
gauge package costs about $20. 


Safety tips 


Use caution whenever you're work- 
ing on your home's electrical system. 
Turn off the circuit by switching off 
its circuit breaker or unscrewing 
its fuse. (The main fuses or circuit 
breaker should be off when handling 
fuses.) Call your electric utility to cut 
off all power before you open a main 
panel. 

Never touch a bare wire unless you 
are absolutely certain it is dead. 
(Touch it to a ground post to be sure.) 
Because there could be more than one 
circuit inside a box, check to see that 
all its circuits are off before continu- 
ing. Make sure your house wiring has 
the capacity to handle any add-ons 
that you make. 

Check and adhere to all local elec- 
trical codes and to the NEC. Get a 
permit for your wiring, and have your 
work approved by an electrician. A 
copy of the latest NEC can usually be 
found at the public library. 

Finally, although home wiring is 
relatively easy, if you’re not absolutely 
sure of your electrical-wiring capabil- 
ities, hire a pro. 05 


MAKERS 

Carlon Electrical Sciences (ENT), 25701 Science Park Dr., 
Cleveland ОН 44122; Electrical Conductors (Ready/Clad), 
2500 Commonwealth Ave., North Chicago IL 60064 


Whitewashed brick? Not exactly. This reader 
built his house of “bricks” he cut from 2 x 4s. 
The result: a 1,500-square-foot house that 
cost only $33,000—plus plenty of sweat. 


By V. ELAINE GILMORE 


For Beau Talbot III, it sprang from a huge volume of 

2 x4 scraps produced by a truss mill near his Pine 
Bluff, Ark., home. “Why not use the scraps to make wooden 
bricks?” Talbot reasoned. His son, Beau Talbot IV, went 
further: “Why not build a wood-brick house?” 

Six months, 8,500 bricks, and about 2,500 man-hours 
later—mostly his own and his father's—Beau Talbot IV, 
along with wife, Elizabeth, and children, Lauren and Jef- 
ferson, moved in to what may be the world's first wood- 
brick house. The walls are double, tied together regularly 
by bricks laid perpendicular to the courses. A 22-inch 
space between walls is filled with cellulose insulation. Faces 
of the bricks are beveled. The “mortar” is a construction 
adhesive called Liquid Nails, made by Macco Adhesives 
of Wickliffe, Ohio. 

Total cost of the finished 1,500-square-foot house was 
$33,000: $22 per square foot. A similar conventional house 
would cost $33—$38 per square foot, the younger Talbot 


S ometimes inspiration comes from unlikely quarters. 


says. "My house was appraised at $51,000. That means I 
have $18,000 equity in it—all sweat." He doesn't laugh. 

As with most first-of-a-kind projects, this one threw sev- 
eral curves at the builders. The truss-mill owner offered 
the 2x4 pieces for only $10 a truck load, "if you load 
them.” But that meant sifting through the scrap heap and 
loading the truck by hand. So the Talbots bought some 
lumber from a lumber mill. ^We paid $120 per thousand 
board feet for shorts, boards less than eight feet long," 
says Talbot senior. “Those we could load with a fork lift." 

Their biggest problem was keeping the brick courses 
plumb. “One end wall has a visible wave in it,” the young- 
er Talbot reports. Now his father has come up with a 
groove-and-spline system to keep the courses aligned. In 
August he carted saws and glue to a new site and began 
his own new, improved wood-brick house. Hs 
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The days of the bulky monster grinder of only a few years ago аге 
over. Today there’s a shredder for everyone—from tiny electrics for 
the weekend gardener to 8-hp workhorses for the serious landowner. 
And they’re lighter, more compact, and more sophisticated, too. 


By TIMOTHY О. BAKKE 
Photo by Greg Sharko 


I was familiar with shredders—large, clumsy contrap- 
tions that mashed just about anything you put in them. 
They became common in the early ’70s, when organic gar- 
dening was popular. But the ones I have here are different. 
One looks like a colossal yellow food processor. Another 
has a three-legged offset stance, with the motor and the 
feed chute meeting in an oblique V-shape. Yet another 
looks like an orange upside-down top hat, while a fourth 
has a small green plastic housing and looks like a toy. 

These machines are the newest shapes in shredders. A 
recent spate of imported models has shaken the shredder 
industry. Now there are more—and better—machines to 
choose from. There are small electric models designed for 
homeowners who don't need—or want—larger machines. 
Despite their size, the little electrics make impressive per- 
formance claims. There are mid-sized gasoline-powered 
models (3-5 hp), one of which has taken a radically dif- 
ferent approach to shredding. Then there are the larger 
gasoline-powered machines for landowners who have large 
gardens and heavy shredding requirements. 

Are these new machines really different? Do they de- 
liver when put to the task? Or is it all just surface glitz? I 
took a close look at eight shredders in a variety of sizes to 
see how they were different—both from their predeces- 
sors and from each other. Then I put them to work to see 
what they can—and can't—do. 

In the past, shredding has typically been done by 
gasoline-powered machines using the hammer-mill method: 
A number of free-swinging steel flails connected to a hor- 
izontal rotating shaft chop debris with brute force against 
hardened-steel grate bars and a sizing screen. Some ma- 
chines still use variations of this method, but other ap- 
proaches have now come into use. 


T he garden shredders I'd been waiting for had arrived. 


Wood chips, anyone? They can't make 
a mountain like this, but the new crop 
of shredders is better than ever: Speedy 
Esquire (1) also comes without a motor il ll 
if you have your own power source. 
Super Tomahawk (2) is a compact 
heavyweight. Steinmax 1800 (3) is im- 
ported from West Germany. Austrian- 
made А1-Ко Kober 5000B (4) looks like 
a backyard Cuisinart; Lescha Zak 1800 


The Steinmax 1800, for example, has cutting blades 
mounted on a vertical shaft so that it shreds like a blender. 
It also has a chipping blade with a separate feeding tube. 
The little green Mantis Chipmate uses two planer blades 
mounted on opposite sides of a horizontally rotating cyl- 
inder to slice material against a steel stop. The three- 
legged Lescha Zak 1800 has a vertically mounted flywheel 
with a steel cutting blade. Material is pushed against the 
face of the spinning flywheel so the blade can slice it 
guillotine-style. Unlike the Steinmax, neither the Chip- 
mate nor the Lescha has a separate chipper. 

All the electrics shredded twigs and heavy weed stalks 
well. It was a different story when I put through heavier 
branches, though. The Steinmax claims a 1¥4-inch capac- 
ity for chipping branches. But twice when I put through 
limbs approaching one inch, the machine jammed and had 
to be disassembled. 

The toylike Chipmate performed better than I expected. 
It also claims a 14-inch capacity, and it attacked small 
branches with surprising vigor. As the sticks got thicker, 
one inch in diameter and more, however, strong vibra- 
tions kept shutting the power switch off. 

The Lescha was the best performer. It aggressively swal- 
lowed branches up to one inch thick. Thicker branches 
bogged down the motor, but I could ease the machine 
through anything up to its 1%-inch capacity. 

Of all the gas-powered models, the yellow Al-Ko Kober 
5000B, the Austrian import with its radically different 
look, seemed the most in- 
teresting. It was the only 
one not to use the hammer- 
mill shredding method. In- 
stead it uses small blades 
Continued on page 109] 


(5), also from West Germany, is a pow- 
erful lightweight. The Mighty Mac (6) 
can take on 3-in. branches; the Scotch- 
men SC603 (7) is a gas-powered mid- 
dleweight. Lightest of the bunch, the 
Chipmate (8), worked surprisingly well. 


FOR MORE INFORMATION ON GARDEN SHREDDERS 
Al-Ko Kober Corp., 25784 Borg Rd., Elkhart IN 46514 
(50008); Amerind MacKissic, Box 111, Parker Ford РА 
19457 (Mighty Mac); Garden Way Mfg. Co., 102nd St. and 
Ninth Ave., Troy NY 12180 (Super Tomahawk); Gardener's 
Supply Co., 133 Elm St., Winooski VT 05404 (Lescha Zak 
1800); The Kinsman Garden Co., River Rd., Point Pleasant 
PA 18950 (Steinmax 1800); Mantis Mfg., 1458 County Line 
Rd., Huntingdon Valley РА 19006 (Chipmate): Scotchmen, 
RD 1, Pottstown РА 19464 (C603); Winona Attrition Mill, 
1009 W. Fifth St., Winona MN 55987 (Speedy Esquire) 


DRAWING BY ELIOT BERGMAN ө 
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Beginning here: Special section 
on HOME ELECTRONICS 


ze 


| 


Tiny TVs fit in your hand and go with you—anywhere. Compact discs leave the living 
room and settle comfortably in your car’s instrument panel. And a computer—complete 
with keyboard, memory, and display—is now made for your wallet. It’s a credit card 
that takes credit for lots more than just instant buying power: It keeps track of ad- 
dresses, health-care data, and other personal records. These are just samples of what 
you'll see in this special section devoted to home electronics. And what could be 
closer to home than your backyard: Beginning here, learn how scrambling has changed 
the picture on the home satellite TV industry. 


When Home Box Office and Showtime decided to scramble their signals, it looked 
like the skies would soon be dark. Now descramblers are available, and new 
marketing strategies have begun to bring the price of “bird watching” back down 
to earth. It’s unlikely satellite antennas will ever be used as birdbaths, but some 
channels may never again be open to home viewers. 


By DAWN STOVER 
Photo by Peter Lerman 


iane Davis and her family live 
D at the base of Pilot Mountain 

in the Ozarks, surrounded by 
spring-fed streams and rugged hills 
covered with red and white oaks. The 
nearest town is St. Joe, Ark., and it’s 
only “a wide spot in the road,” says 
Davis. Little Rock lies 125 miles over- 
land to the south. 

The Davises live in a “white area,” 
but the name doesn’t come from the 
region's limestone bluffs. White areas 
are parts of the country where terrain 
or distance wipe out television signals. 
The Davises don't get ABC or CBS at 
all. They sometimes tune in an NBC 
affiliate station in Springfield, Mo., 
but temperature inversions garble the 
picture in the spring and summer. 

To join the TV age, the family bought 
a satellite dish two years ago. Now 
Diane, her husband, and her daugh- 
ter get all three networks. Until Jan- 
uary, they could also view all 75 to 
100 channels of satellite programs at 
no charge—including shuttle launch- 
es, children's shows, most major sports 
events, and about 650 movies a month. 

Into this happy scene dropped last 
January's bombshell: Home Box Of- 
fice (HBO) began scrambling its sig- 
nal. Showtime, another so-called “pre- 
mium" channel, followed suit, and so 
did other satellite programmers. The 
result: widespread confusion and ang- 
er. Sales of satellite dishes plummeted, 
and some companies went out of busi- 
ness. Most of the country's 1.5 million 
dish owners let out howls of rage that 
reverberated in the halls of Congress. 

HBO and most of the others who 
are scrambling decided to make their 
programs available to individual dish 
owners. But those owners howled a- 
new, saying the proposed prices were 
outrageous and the arrangements clum- 
sy. Now, almost a year later, the situ- 
ation, though still beset by many un- 


certainties, is becoming a little clearer. 
A number of retailing schemes that 
will allow antenna owners to watch 
satellite TV have been proposed, and 
some are in place. The technology to 
descramble programs is in hand and a- 
vailable on the market. Program prices 
are coming down. Rumblings of reg- 
ulations to benefit home viewers are 
still heard from Washington. In recent 
months I have talked with dish owners, 
satellite TV company executives, gov- 
ernment officials, and many others 
with an interest in the situation. Here 
is where we stand now, and the best 
guesses on future developments. 


In the beginning 


Н. Taylor Howard is the director of 
research for Chaparral Communica- 
tions and the chairman of SPACE (So- 
ciety for Private and Commercial Earth 
Stations), the satellite trade associa- 
tion. (SPACE has also been dubbed the 
"Society Plotting Against Cable Ex- 
ecutives.”) Howard built the first sat- 
ellite dish from an old 15-foot micro- 
wave antenna (it still works). On Feb. 
14, 1976, he tuned in HBO, a company 
launched in 1972 to transmit sports 
and entertainment specials and hit 
movies—uninterrupted by commer- 
cials—to cable TV companies. The ca- 
ble companies, of course, sold the serv- 
ice to cable subscribers, charging them 
a premium over the regular monthly 
fee (thus establishing HBO as a pre- 
mium channel). Later that year, How- 
ard told the company he was picking 
up the signal and offered to pay a 
monthly fee, but HBO never responded. 

Other people who knew something 
about electronics began putting to- 
gether what quickly came to be called 
earth stations, and by 1979 Neiman- 
Marcus, the elegant Dallas depart- 
ment store, was advertising a setup 
for $36,000. But prices came down 
steadily, and in the ensuing years peo- 
ple who lived in rural areas that would 
never be wired for cable began order- 


ing antennas. When prices fell further 
still, a few suburbanites invested in 
the new technology [PS, March '80, 
Nov. '81, Aug. '83, Dec. '84, Dec. '85]. 
It is now possible to purchase and in- 
stall an earth station for under $1,000 
(PS, July '84, July '85, Nov. ’85]; see 
box with this article. 

The industry was growing rapidly, 
with more than 600,000 dishes sold 
in 1985 alone. Then came scrambling. 
Dish sales dropped from 90,000 per 
month in September 1985 to 16,000 
in February, and about one-half of the 
dealers have gone out of business this 
year, according to SPACE. 


Why scrambling? 


Programmers such as HBO and 
Showtime claim they decided to scram- 
ble to thwart “pirates”—cable compa- 
nies who weren't paying their bills, 
and hotel and condominium operators 
who were intercepting the signal and 
selling it. But they also had another 
motive: The satellite TV industry was 
created to supply—and be paid for 
—programs for the cable industry. The 
programmers are “cable friendly” be- 
cause cable franchises have the infra- 
structure needed to net a large volume 
of subscribers. So when cable compa- 
nies began to grumble about the an- 
tennas sprouting in the suburbs, the 
programmers paid attention. 

In 1982, HBO announced that it 
would eventually begin scrambling its 
transmissions. Selecting from several 
possible systems then available, it de- 
cided on a system developed by a com- 
pany called M/A-Com Inc. Most other 
programmers—with the exception of 
a few Canadian enterprises—have 
also settled on the M/A-Com system. 
Thus one descrambler decodes most 
programming. 

The device developed by M/A-Com 
is called VideoCipher II, and it’s sold 
by M/A-Com and Channel Master for 
about $400. The system is ingenious. 

Continued 
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Descrambling a satellite TV signal 


2 Programmer uses authorization code, Д DBS Center adds subscriber's code 
desired programs, and personal data stream of all authorization 
information for billing codes, and sends stream 


via satellite back 
to programmer. 
1 Subscriber tunes toa scrambled f ig 
channel, presses a button on. 4 ГҮ | 
descrambler, and gives 
authorization code . | | 5 Programmer adds 
to programmer N < | s authorization stream 
A Se to its programming 
ЈА ` жай 7 material,|scrambles, 


and uplinks the signal‏ ست 
j| for home reception‏ 


PT NON 
3 Authorization code, 
programming 
information, and subscriber's zip code 
are sent by phone line to DBS 


Authorization Center in San Diego 


Simply buying a descrambler doesn't 
automatically let you tune in scram- 
bled programs; that would defeat the 
whole purpose of scrambling. Here's 
how it works: Once you have a descram- 
bler, you get in touch with a program- 
mer such as HBO—either directly or 
through your local cable company. You 
agree to pay a monthly fee, and HBO 
adds you to the authorized list. Then 
every few minutes, sandwiched in be- 
tween other information on the regu- 
lar satellite signal, HBO transmits 
an authorization code that turns on 
your descrambler. HBO also beams up 
codes for all the other authorized 
descramblers in the country. 

Forget to pay your bill one month, 
and your number is removed from the 
list. Your descrambler no longer works 
on HBO transmissions (for complete 
details, see box, next page). All you'll 
see is a mass of wavy lines on your 
screen, and you'll hear a voice-over that 
tells you how to become a subscriber. 

No one knows how many channels 
will ultimately be jumbled. HBO and 
its companion service, Cinemax, were 
the first to scramble, of course. Their 
rivals, the Showtime-The Movie Chan- 
nel duo, were next. And Cable News 
Network (CNN) scrambled in early 
summer. About 20 signals will proba- 
bly be obscured within the next year, 
including the popular all-sports ESPN 
and The Disney Channel. Alfred Sikes, 
assistant secretary of commerce, says 
more than half will be scrambled with- 
in 18 months, and "some experts main- 
tain all of them will be scrambled by 
the end of the decade." 

Even some ad-supported stations 
will scramble at the cable industry’ 
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7 Video colors are reversed; 
synchronization pulse is 
restored for normal viewing 


6 Satellite TV signal is 
received, with 
video and audio 
descrambled 
separately 


8 Digital audio is processed 
through DES algorithm using 
separate keys. Each key allows 
anew level of acceptance 
until audio is descrambled 


PT 


Unscrambling—how it works 
“То start the unscrambling process, you press 
a button on the descrambler's front panel," 
says Dr. Mark Medress, designer of the M/A- 
Com VideoCipher descrambler. “That produces 
а number—an authorization code—on the TV 
screen, which you give to the programmer." 
The programmer, such as HBO, adds your au- 
thorization code to the programming mate- 
rial, scrambles, and sends it to satellite for 
home reception (see drawing above). In your 
home, the picture and sound are descrambled 
separately. “А scrambled picture has its col- 
ors reversed,” says Medress. “Black is white, 
and white is black. And there is no synchro- 
nization to mark the beginning of a single 
frame. The picture floats on the screen." Con- 
ventional cable-system descrambling circuits 
reverse the colors to normal and add a syn- 
chronization pulse to reestablish the picture. 
Descrambling the audio information, however, 
is much more difficult. “The audio is digitized 


bidding. They fear cable operators 
may take them off the air if they don't 
cooperate. And most experts agree 
that all three networks will eventu- 
ally scramble their feeds—national 
programs and advertisements sent to 
affiliate stations who add local news 
and ads before broadcasting to their 
areas. CBS has already announced its 
scrambling plans, and the network 
says it won’t turn on descramblers to 
receive the signal. Diane Davis—and 
about 400,000 other Americans—won't 
be able to get 60 Minutes, and she 
feels it’s a violation of her rights. “We 
have just as much right to a [network 
TV] signal as we do to a telephone or 
electricity,” she asserts. The networks 
disagree. 

Phillip Jones, chairman of the CBS 
affiliates board and of KCTV in Kan- 
sas, says the local affiliates “should 
be able to rely on receiving an exclu- 
sive service.” But no one knows whether 
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Q Result: Subscriber 
sees normal picture 
and hears digital- 
quality sound 


DRAWING BY MITCHELL J, ALBALA 


and encrypted using the data encryption stan- 
dard (DES) algorithm,” explains Medress. The 
descrambler uses the DES algorithm—a 
formula—to electronically convert the scram- 
bled audio back to normal. But the formula 
requires a special number—a key—to break 
the code. “The key is a 56-bit-long sequence, 
which makes the odds of someone guessing 
it about one in 72 quadrillion," says Medress. 
Even if you did get lucky, that key only ex- 
poses more raw data encrypted within more 
keys. The next levels of keys determine if your 
box is authorized, what programs you can re- 
ceive, and if your box should be turned on 
this month. “If you don't pay your bill, the 
box turns off," says Medress. Because the 
audio is encoded in digital form, its quality 
can be as good as a compact disc. Other data, 
such as text pages of program listings and 
electronic movie rating for parental control, 
can be encoded also.—W. J. Н. 


dish owners who live within range of 
an affiliate station prefer to watch the 
national feeds on satellite. 

Harold Crump, chairman of the NBC 
affiliates' legislative committee, says 
dish owners often intercept sports feeds 
intended for other locales. This inter- 
feres with the network's agreements 
with the sports industry, he claims. 
And it means that the network steals 
viewers from its own affiliates. 

Though the network's scrambling 
plans may sound grim, the skies are 
a long way from dark. New channels 
are still going on the air: About a 
dozen are expected next year, so dish 
owners still have scores of channels 
to watch. They aren't hurrying to sign 
up for monthly fees. In fact, the four 
premium services had sold a total of. 
only 60,000 subscriptions by early 
autumn. 

There are many reasons why most 

Continued on e 94] 
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HOME ELECTAGIMCS 


A new generation of tiny TV sets comes in a variety of sizes and 


prices and makes use of several novel display technologies. 


By NAOMI J. FREUNDLICH 
Photo by John Neitzel 


David, and President Reagan and 

Japanese Prime Minister Yasuhiro 
Nakasone were touching off their long- 
planned trade talks with a traditional 
exchange of personal gifts. Prime Min- 
ister Nakasone was given a mono- 
grammed Navy flight jacket and some 
autographed golf balls. In return he 
offered the President a truly Japan- 
ese gift, direct from the land of minia- 
tures: the world’s smallest television 
set. Long planning aside, the talks 
were delayed several minutes while 
Reagan switched on the TV to watch 
some fast-breaking dunking action of 
a Washington Bullets basketball game. 

“Mini TV sets are popular with 
sports fans who can't bear to miss a 
game, or a replay at a live event," says 
John Witt, marketing vice president 
at Citizen Consumer Electronics. "The 
sets are also gaining popularity with 
soap-opera watchers, who keep them 
hidden in their office desk drawers." 

And with built-in extras like FM ra- 
dios, clocks, water-resistant shells, sun 
shields and audio-visual jacks that 
turn the tiny TVs into mini video mon- 
itors, their popularity is spreading even 
more. But most importantly, to create 
a better picture, smaller and thinner 
size, and a less power-hungry set, 
small-screen TVs are beginning to use 
some of the technologies PS has been 
telling you about |PS, Nov. '85; July 
'85; Nov. '82]. 

Basically, two ways are now used to 
make TVs small: redesign the conven- 
tional cathode-ray tube (CRT) or usea 
liquid-crystal-display (LCD) screen. In 
Sanyo's new 2'A-inch-deep hand-held 
color TV, the clunky CRT has been 
scaled down to a flat three-inch ver- 
sion with the electron gun dropped 
below the phosphor screen, rather than 
behind and perpendicular to it. Instead 
of using three electron beams and a 
metallic shadow mask, Sanyo uses a 
digital technique called beam index- 
ing to create a color image with only 
one electron beam [PS, Nov. '85]. “Had 
we used a standard picture tube, we 
would have come up with a set about 
six to seven inches deep," says Chuck 
Davis, sales promotion manager at 
Sanyo. 

The smallest TVs—pocket-sized 


| t was a blustery, damp day at Camp 


Take them to the ball game! Tiny TVs, 
from left: Zenith BT044S, Epson Elf, 
Sony Watchman, and Casio TV-2000. 


SIMULATED TV PICTURES. 


—use LCD screens. Epson, Seiko, and, 
this month, Panasonic have introduced 
tiny TVs that are the size of an audio 
cassette. They use an advanced LCD 
technology called active-matrix LCD. 
In these sets each pixel, or picture ele- 
ment, is driven directly by a thin-film 
transistor. “With the active matrix you 
can get varying shades of color, depend- 
ing on how hard you drive the transis- 
tor," says Jerry Surprise, TV product 
manager for Panasonic. "This gives 
the display more precise color value." 
To step up resolution, the Panasonic 
Pocket Watch has almost 90,000 pixels. 
Its contrast ratio (the ratio of black to 
white) is 30:1, almost six times greater 
than earlier LCD sets. 

LCD sets, unlike CRTs, work best 
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when viewed outdoors or in lighted 
rooms because they create an image 
by reflecting light. Some, like Casio’s 
models and the Citizen 06TA and 
OSTA, have pop-up screens that let nat- 
ural light pass through, projecting the 
image onto a viewing mirror. Other 
models have built-in or optional back- 
lights, which allow the sets to be 
viewed anywhere but tend to drain the 
batteries faster. 

Although LCD advancements hold 
the most promise for building ultra- 
thin TVs and other displays, the CRT 
sets at this point still have better pic- 
ture resolution. But with CRT sets you 
do give up compactness, and they use 
up batteries about twice as fast as LCD 
models. 05 
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НОМЕ ELECTRGMCS 


Buckle up, and ready your ears—compact discs have hit the road. New models offer the 
same high-quality audio as home machines, but these are made for an instrument panel. 


By GORDON McCOMB 

asten your seatbelt,” he ordered. 
F I snapped the belt in place and 
cinched it around my waist. 
“Ready?” he asked, looking to me for a 
signal. I pushed the compact disc into 
the instrument-panel-mounted player 
and pressed the “Play” button. Full, 
rich, undistorted sound filled the auto- 
mobile. But for how long? “Go,” I yelled, 
and long-time friend Matt Pechstein 
released the clutch in his '66 Mustang. 
We were off. 

CD makers claim that the newest 
generation of players—those made for 
cars and vans—are engineered to 
withstand the jolts and jumps of ev- 
eryday driving, yet still provide the 
crystal-clear sound that has become 
the trademark of digital audio. So for 
the next hour we hit America's streets, 
seeking the most treacherous potholes, 
speed bumps, and dips we could find. 

Our most severe test: “Railroad 


PS buyer's guide 
to selected 


car CD players „= $ 


# PRICE Ka 
BRAND MODEL ($) 4 
Alpine 5900 600 
7900 800 | © 
Audiovox HCD-100 | 700 . 
Blaupunkt | CDP 05 550 . 
Denon DCC-8900 | 899 | e 
Fujitsu Ten | SD-1110 550 
Hitachi -l 599 
Kenwood 659 
Mitsubishi 699 
999 | e 
Panasonic 700 | © 
Philips 399 
549 
Pioneer 549 
599 
Sansui 599 
Sanyo 549 | e 
649 | e 
Sony 600 
700 | © 
999 . 
Technics 5 700 
Yamaha YCD-1000 | 549 е 


tracks dead ahead,” announced Pech- 
stein, a sheepish grin covering his 
face. We took the tracks at 30 mph. 
Our bodies sprang up like rubber 
balls; the music on the CD player went 
on without interruption. 

We backtracked and went over the 
tracks again, this time at 40. The 
bump was even more jarring than be- 
fore, and my head scraped against the 
roof of the car. I listened carefully, and 
was amazed. The player didn't miss a 
beat. And more important (especially 
to people who avoid such in-the-field 
tests), the sound is superb, unmatched 
by even the best cassette-based auto- 
motive stereo systems. I also found 
that the CD player isn’t prone to wow 
and flutter, common ailments of cas- 
sette decks. And tape copies of the disc 
sounded muddy by comparision. 

I was sold. My findings: CD players 
for the car really do work, and work 
so well that they’re now available from 
a variety of audio makers (see table). 
Even auto makers like Mazda, Mer- 


COMMENTS 
Audible feedback controls 
Same as 5900; with tuner 


Anti-theft slide tray 
Digital filtering 
Auto replay if track skips 
Electronic volume control 
With 25 watt/ch. amp 
Same as above; with AM-FM cass. deck 
Single-beam laser | 
ible; digital filtering E 

Digital filtering; audio compression 
10sec, intro-scan; for Pioneer Centrate system 
10-sec. intro-scan _ 
рк Ер, шы 

iper security system 
Шр security system; skip fwd., back 
RCA jacks for amp connection 
RCA jacks for amp connection 
10-disc changer; trunk mounted; tuner $129 
Single-beam laser 
Digital filtering 


Prices are manufacturers suggested retail; all units use analog filters unless otherwise specified 
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cedes-Benz, and Ford offer them in 
their deluxe-model cars. 

Now for the bad news. New designs 
make CD players expensive—up to 
three times the price of a good cas- 
sette deck. That makes them more 
prone to theft. And I discovered that. 
CDs are a bit more difficult to install 
than cassette units. What’s more, un- 
less your existing car stereo system 
is a good one, you'll need new speak- 
ers and possibly some expensive ex- 
tras. Here's the whole story. 


On track 


CD players for the car work the 
same way as home players. They use 
a laser light to read a digitally en- 
coded soundtrack off the bottom sur- 
face of a disc. The laser light is kept 
focused on the spiral track by a preci- 
sion optical servomechanism and com- 
puterized circuitry. If the laser veers 
to either side of the track, the servo 
corrects the position to keep the light 
on target. In most CD players, two 
small spot beams located on either 
side of the main beam are used to de- 
tect when the laser strays. 

These three-beam servo systems do 
an excellent job of keeping the laser 
on the spiral, but even a gentle shock 
could yank the laser off course. That 
can't be tolerated in a car unit, so auto 
CDs have a sophisticated damping 
mechanism to protect the laser and 
other optical components of the player 
against shock. 

*Car CD players use an improved 
anti-shock mounting system that phys- 
ically isolates the laser optical system 
from the outside world," says Gary S. 
Weissberg, director of product devel- 
opment at Sanyo Electric. The mount- 
ing system works like a soft foam 
cushion, absorbing road shock and 
bumps. Also, the size of the playback 
system—laser, lenses, and tracking 
motor—has been reduced. "The small- 
er the mass of the optical system, the 
less susceptible it is to shock," adds 
Weissberg. "It took two years to de- 
velop the system in our FETC-1 and 
FETC-2 car CD players. It is much 
smaller than the servomechanism in 
our home decks. A good car CD can 
now withstand shock better than most 
cassette decks." 

Engineers at Sony Corp. of Amer- 
ica reduced the size of the optics in 
the CDX-5, CDX-R7, and DiscJockey 
CD players by adding a new folded 
optics system, a technique common- 
ly used in expensive pocket binocu- 

Continued 
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lars. “The light still travels the same 
distance as it did with earlier CD mod- 
els,” explains Marc Finer, Sony’s prod- 
uct communications manager, “but in 
a smaller space, because it’s bounced 
off a series of miniature mirrors. The 
laser system in our car units is two- 
thirds the size of those in our home 
models.” 

Although the improved mounting 
system and reduced size of the opti- 
cal pickup don't guarantee 100-percent 
skip-free operation, the problem seems 
to be beaten. Another problem that 
hasn't, however, is heat. 

“Roll up the windows on a hot day, 
and your car quickly becomes a mov- 
ing oven," says Alex Lovey, an auto 
stereo installer in the San Francisco 
area. "Temperatures exceeding 120 de- 
grees aren't uncommon, especially dur- 
ing summer. Try to work a car CD 
player in even 100-degree heat, and 
it'll stop dead on you." 

Why? "Semiconductor lasers are 
temperature-sensitive devices," s 
Sanyo's Weissberg. “Even the small- 
est variation in temperature affects its 
output. We use circuitry that con- 
stantly senses the light level of the 
laser and compensates for any vari- 
ance.” But the compensation works 
only so long. As the heat rises, the 
more unstable the laser becomes— 
until it can't provide a steady stream 
of light to adequately read the disc. 


Tight fit 


Despite the shrinking size of the op- 
tical assembly and other components, 
the mechanism of a CD player 
There isn't enough space to 
optical system, motors, logic circuitry, 
microprocessor, pre-amplifier, and 
other components of the typical car CD 
in one box that fits in the instrument 
panel. Result: CD systems come in two 
or three boxes. 

“The extra components make instal- 
lation a bit tougher than with a cas- 
sette deck," says Lovey. The added boxes 
must be secured under the instrument 
panel or against the kick panel or fire 
wall. A color-coded wiring harness 
connects the pieces together. 

These components are in addition 
to any amplifier or power booster re- 
quired to complete the system. CD 
players don't come with their own amp- 
lifiers. If you don't have a stereo sys- 
tem in your car, you'll need to add 
speakers and either an outboard amp- 
lifier or an equalizer/power booster to 
the CD player. Amplifiers and equal- 
izer/boosters do much the same job, 
but the equalizer/booster lets you tai- 
lor the sound to better match the 
acoustics in your car. Most boosters 
don't deliver more than 15 or 20 watts 
per channel, however, so if you want 
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eardrum-shattering sound with a min- 
imum of distortion, buy a high-watt- 
age component amplifier. 

If you already have a cassette deck 
in your car, you may be able to use 
its amplifier to run the CD. For ease 
of installation, the deck should have 
auxiliary inputs to accept the signals 
from the CD player. Some decks are 
labeled as *CD ready," which means 
it has the proper input jacks. 

If your cassette player isn't so 
equipped, you'll need an adapter to 
make things work. A $20 Recoton CD 
adapter attaches the CD to a cassette 
with a single cable. The cassette end 
looks like a tape, and inserts into the 
tape mechanism. Parasound, Jensen, 
and Sparkomatic have adapters that 
do a similar function. 

A number of CD players are de- 
signed to use specific ttes or amp- 
lifiers, making installation with non- 
compatible gear a headache. For ex- 
ample, I couldn't install a Mitsubishi 
CD-100 in my car because power for 
the player is controlled through the 
company's RX-741 or CV-231 dash 
units. My cassette deck lacked com- 


1 A good car 

CD player can now 
withstand shock 
better than most 


cassette decks 55 


parable inputs, and the manual for the 
CD-100 didn't have a wiring diagram 
to show me how to make it work with 
my system. The lesson I learned: If 
the player you like requires spec 
equipment, make sure you have it be- 
fore you attempt installation. 


Easy touch 


A number of car CDs are player- 
only; others come with a built-in ste- 
reo AM-FM tuner. Apart from that, 
most share the same basic features, 
including three-spot laser beam, bass 
and treble controls, automatic power 
disc eject, programmability, and music 
search. And they all have essentially 
the same specifications: 20- to 20,000- 
Hz frequency response, 90-db signal- 
to-noise ratio; and 90-db or better dy- 
namic range. The real difference I 
discovered, is not what you hear, it’s 
what you feel. 

For instance, models such as the Al- 
pine 5900 and Sanyo FETC-1 have 
positive controls that are easy to work 
—especially sight unseen at 55 mph. 
Some of the players even have audi- 
ble feedback controls: The 5900 beeped 
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whenever I pushed a button. Before 
buying a car CD, try its controls. Avoid 
models you think would be hard to 
work when cruising down the highway. 

An aggravating trait of many of the 
players I tried was the method of dise 
ejection. Push the eject button on mod- 
els like the Pioneer CDX-1 and Mitsu- 
bishi CD-100, and a motorized mech- 
anism inside the player pops the disc 
out the front. The problem: The disc 
comes out less than 2 inch, making it 
impossible to grab without getting fin- 
ger smudges on it. Although CDs are 
supposed to play well even when light- 
ly scratched, I like to keep my discs 
as clean as possible. 

А few players, including the Yama- 
ha YCD-1000 and Blaupunkt CDP 05, 
are designed with a cartridge-loading 
mechanism. Each disc is kept in a 
plastic cartridge that you load into the 
player. The cartridge protects the disc 
and makes loading easier, but because 
you must buy a cartridge for each disc, 
it's an added expense. 

А more elaborate approach is found 
in the Sony DiscJockey. "The Disc- 
Jockey mounts in the trunk of your 
car," says Sony's Finer. "The unit has 
a built-in disc changer, which can hold 
up to ten discs.” From inside the car, 
you select any song—on any of the 10 
d by tapping a button on a wired 
remote control. 

Do compact discs sound as good in 
the car as they do in your living room? 
No. "Even with good speakers, car 
acoustics leave a lot to be desired,” 
says installer Lovey. “High frequen- 
cies are absorbed, low frequencies 
bounce around the small enclosure, 
and low-level audio is masked by road 
and engine noise." 

But they are better than any auto 
system of the past, and all that seemed 
nsignificant in Pechstein's car as we 
continued our road test. Clear, crisp 
sound filled our ears. Clear, crisp, sum- 
mer air filled our nostrils. 

"Look," said Pechstein, “а draw- 
bridge!" 

"So?" I asked. 

Pechstein looked like a matador siz- 
ing up a bull. *Hang on," he said. "It's 
open." 
CAR CD PLAYERS: SELECTED MANUFACTURERS 
Alpine Electronics of America, 19145 Gramercy PI., Torrance 
CA 90501; Audiovox Corp., 150 Marcus Blvd.. Hauppauge 
NY 11788; Blaupunkt, 2800 S. 25th Ave., Broadview IL 
60153; Denon America, 27 Law Dr.. Fairficid NJ 07006: 
Fujitsu Ten Corp. of America, 19281 Pacific Gateway Dr.. 
Torrance CA 90502: Hitachi Sales Corp. of America, 401 
W. Artesia Blvd., Compton CA 90220: Mitsubishi Electric 
Sales America, 3030 E. Victoria. Rancho Dominguez CA 
90221: Panasonic Co., 1 Panasonic Way, Secaucus NJ 
07094; Philips Auto Audio/Amperex, 230 Duffy Ave.. 
Hicksville NY 1 1801; Pioneer Electronics (USA), 5000 Arr 
port Plaza Dr.. Long Beach CA 90815; Sansui Electronics 
Corp., 1250 Valley Brook Ave... Lyndhurst NJ 07071; Sanyo 
Electric (Consumer Electronics Div.), 1200 W. Artesia Blvd., 
Compton CA 90220: Sony Corp. of America (Sony Consumer 
Products Co.), Sony Dr.. Park Ridge NJ 07656: Technics, 1 


Panasonic Way. Secaucus NJ 07094; Yamaha Electronics 
Corp., USA, 6660 Orangethorpe Ave... Buena Park CA 90620 


DeskMate 7-in-1 software 
makes your Color Computer 
better than ever. 


Now our popular DeskMate® 
software is available for disk-based 
Color Computers! DeskMate 
(26-3259, $99.95) features seven 
popular personal-productivity 
programs—all on one disk! A 
general-purpose 7 entry and 
editing program is ideal for writing 
correction-free letters, memos and 
short reports. LEDGER, a simple 
spreadsheet program, helps you do 
budgeting, sales forecasting, profit- 
d-loss projec- 


calculations. Us- 
ing the four- 
color PAINT 


picture editor, 
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you can create 
colorful charts, 
graphs, designs 
and “doodles” 
on your screen. 
Print a copy on 
a dot-matrix or 
ink-jet printer. 
The INDEX CARDS personal filing 
system lets you enter and edit data 
and perform simple sorts and search- 
es. It's ideal for keeping track of 
names and ad- 
dresses. TELE- 
COM gives you 
access to na- 
tional informa- 
tion services, 
plus transmits 


LEDGER 


amer 


TELECOM 


and receives 
files from other 
computers by 
phone (requires 
modem). А sim- 
ple monthly cal- 
INDIEGAHES endar program 
displays “to 
do's" for any date. CALENDAR is 
an easy way to organize your day. 
A four-function CALCULATOR is 
available within the operations of 
any application. 


Don't have a 
disk drive? You 
can add one for 
just $299.95. 
(26-3131). 


Come in today! 


TEXT EDITOR 


Radio Shaek 


The Technology Store' 


A DIVISION OF TANDY CORPORATION 


Send me an RSC-17 Computer Catalog. 
oop e RS За, cone 
Fort Worth, TX 76102 
Name 
Address. 
City 
State ZIP 
Phone 


Prices apply at Radio Shack Computer Centers and par- 
ticipating stores and dealers. DeskMate/Registered TM 
Tandy Corp. 
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A 4.5-inch speaker is mounted in a 6.6-foot-long pipe 
that’s bent to fit inside a digital TV. Sound strange? 


By WILLIAM J. HAWKINS 
CHICAGO, ILL. 
he three-foot-square speakers on either side of the 
T thunder with sound. No surprises—they're cer- 
tainly big enough to reproduce the deep bass music I 
hear. But two men approach from the shadowy aisles of 
the darkened auditorium. Each man steps on the stage 
and stands behind a speaker. Then, slowly, they begin lift- 
ing. These aren't speakers at all. They're dummy enclo- 
sures, and underneath each one is a Zenith table-model 
TV. АП that sound is coming from tiny speakers inside a 
TV. How is it possible? 

"I'm going to show you something," says a smiling Dr. 
Amar Bose, chairman of Bose Corp., as he walks onto the 
stage. He hefts what appears to be a sewer pipe, and stands 
it on end so its 80-inch length just crests the top of his 
head. "This is a waveguide," he says. "Sound pressure 
from a speaker placed near one end is amplified to enor- 
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No. The big bass from a small TV sounds terrific. 


mous pressure at the other. It works like a pipe in a pipe 
organ." But unlike an organ pipe, the waveguide, first 
shown about a year ago [PS, April '85], doesn't amplify 
just one frequency. “We discovered that if the speaker is 
placed exactly one-third of the way inside the pipe, a range 
of frequencies is amplified," Bose explains. 

Because the waveguide amplifies air pressure, a 4.5-inch 
speaker can move the large volume of air needed to repro- 
duce low (below 400 Hz) frequencies. To get it into a TV 
set, the waveguide is bent, so sound travels through an 
acoustical maze inside a boxlike container and escapes 
through two holes in the rear of the cabinet. (Above, Bose 
holds the waveguide box.) Stereo separation and mid- to 
high-frequency audio comes from two front-mounted 
speakers. 

Although I found that the short distance between the 
speakers limits stereo separation, the overall sound is re- 
markable. The Bose system will be used in four new 27-inch 
Zenith digital-TV models. Prices: $1,400 to $1,700. 


Only NRI gives you a 27” high-resolution 


Become one of America’s most sought- 
after technicians . . . put your talents 
and spare time to work for you in the 
“explosive-growth” world of home 
entertainment electronics. 


Train in state-of-the-art video/audio serv- 
icing and become a fully qualified service 
professional the uniquely successful NRI 
way. It’s hands-on tra « 
designed around the latest electronic equip- 
ment you build and keep as part of your 
training. 

The High-Tech Revolution 


in the Home Is Just Starting 
Sweeping changes are taking place in our 
homes, changes brought about by the 
phenomenal growth of home entertainment 
electronics. Already available are high res- 
olution TV, TVs with stereo sound, simul- 
taneous multi-channel viewing, projection 
TV, Camcorders, 8 mm video cassettes, and 
compact disc players. 

And the revolution has spread to the busi- 
ness sector as tens of thousands of com- 
panies are purchasing expensive high-tech 
video equipment used for employee train- 
ing, data storage, even video conferencing. 
Join the Future or Be Left Behind 
Today the consumer electronics industry 
represents a whopping $26 billion oppor- 
tunity for the new breed of consumer 
electronics technician. 

Today's consumer electronics revolution 
is creating huge servicing and repair mar- 


stereo color TV you build to prepare you for 
today’s video servicing careers. 


You Build a 27” Stereo TV 
During the assembly process of your state- 
of-the-art Heath/Zenith 27” TV, you learn 
to identify and work with components and 
circuits as they actually appear in com- 
mercial circuitry. Then through tests, adjust- 
ments, and experiments you quickly master 
professional troubleshooting and bench 
techniques. 


kets that are just starting to boom. 


Here is your chance to become a fully 


qualified professional the way tens of 
thousands have trained with NRI. 


Totally Integrated 
Hands-On Training 

Since NRI training is built around "learn 
by doing," right from the start you con- 
duct important experiments and tests with 
your professional digital multimeter. You 
assemble the remarkable NRI Discovery Lab 
and perform a complete range of demon- 
strations and experiments in the process. 


process 
very skills that will make you a professional 
service technician on the job. 


Inside Your TV 
The Heath/Zenith 27" TV has all the fea- 
tures that allow you to set up today your 
complete home video center of the future. 
Flat screen, square corners, and a black 
matrix to produce dark, rich colors . . . 
even a powerful remote control center that 
gives you total command of video and audio 
operating modes. 

NRI has purposely designed your train- 
ing around equipment that has the same 
high-tech circuitry you'll encounter in com- 
mercial equipment. That means your train- 
ing is real-world training. 

Your NRI Training 

Has Another Special Element 
Also built into your NRI training is the 
enormous experience of our development 
specialists and instructors. Their long- 
proven training skills and personal guid- 
ance come to you on a one-to-one basis. 
Always available for consultation and help, 
these instructors ensure your success both 
during your training and after graduation. 


Step Into the Future Today 
The richest reward gained from your NRI 
Video/Audio training is a firm grip on the 
future. Now is the time to act. Send the 
post-paid card to us today. You will receive 
our 100-page catalog free. It's a fascinat- 
ing explanation of our training methods 
and materials. (If someone has used the 
card, write to us at the address below.) 


IFOAM school of Electronics 


McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue, NW тш; 


V 
Washington, DC 20016 En 


a 


HC VHS! 


the ting pictures of one of the 
world’s most Sophisticated VCRs—the 
new Ganon VR-HF720. With advanced 
like its remarkable HQ 
Quality) video system for sharper 


images and more natural colors, and 
convenient on-screen display of program- 
ming, the VR-HF720 is sure to give you 

a truly memorable 

viewing experience. 


Accu-Vision" 
For pictures that look broadcast quality. 
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Home computers 


A mouse-driven computer 
for under $250? Yes. The 
Commodore 64C (top), a 
refined version of the C64, 
uses the Graphics Envi- 
ronment Operating Sys- 
tem (GEOS). The software 
allows point-and-click com- 
mands found on more ex- 
pensive machines. Also 
included: QuantumLink 
software, a telecommuni- 
cations network for access 
to on-line news, encyclo- 
pedias, and games. For 
C64 users, GEOS alone is 
$60. Commodore, 1200 Wil- 
son Dr., West Chester, Pa. 
19380. 

The Tandy 1000 EX (bot- 
tom), an IBM-compatible 
computer, comes with gra- 
phics-oriented software called 
Personal DeskMate, 256K 
of memory, and a 5.25-in. 
disk drive for $799. It’s 
50% faster than the IBM 
PC, says Tandy (1800 One 
Tandy Center, Fort Worth, 
Texas 76102). 
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Master remote 


Do you ever grab the remote for your 
TV and try to switch on the VCR? 
Multiple remote controls can be con- 
fusing, so the majority of this year's 
Magnavox, Philco, and Sylvania re- 
mote-control TVs are equipped with a 
master unit (above right). The unit is 
available in a 33-button TV-VCR-cable 
or a 24-button TV-VCR version. Either 
can be used with any of 29 VCRs and 
15 cable box systems. NAP Consumer 
Electronics Corp., Box 14810, Knox- 
ville, Tenn. 37914. 

Control Central 3 (above left) is a 
similar device, but it is sold alone and 
it can be programmed to control most 
brands of TVs, VCRs, compact-disc 
players, cable boxes, or stereo ampli- 
fiers. Made by General Electric Co. 
(Portsmouth, Va. 23705), the $100 unit 
is programmed by placing it in front 
of the original remote-control device 
and pushing a button. 


Crucial calculator 
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It's the size of a credit card, and it 
works like a mini-calculator. But the 
Casio DC-700 also alphabetically 
Stores important and confidential in- 
formation. The new eight-digit cal- 
culator can store up to 20 items, 
including names and telephone, cred- 
it-card, banking, and passport num- 
bers. Each item can contain up to 12 
digits as well as six letters for label- 
ing. Information is protected by requir- 
ing the user to enter a six-character 
password to access, delete, or alter the 
stored data. The DC-700 weighs 1.7 
oz. and sells for $15. It's made by 
Casio, Inc. (15 Gardner Rd., Fairfield, 
N.J. 07006). 
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Hand-held copier 


On-the-spot copying is easy with the 
Copy-Jack, a hand-held unit that cop- 
ies text onto a 33-ft. roll of 1.6-in.-wide 
paper. To use Copy-Jack, place its win- 

| dow over the text to be copied. Then 
move the copier across the page at a 
rate of about 1 in./sec. The small cop- 
ier is best for duplicating columns of 
numbers. To copy text wider than 1.6 
in., you must make several vertical 
runs and tape the copies together. The 
copier uses a charge-coupled device to 
transfer the printed image onto heat- 
sensitive paper. Copy-Jack is 2.8 by 
6.7 by 1.8 in. and costs $350. It’s made 
by Plus USA Corp., 10 Reuten Dr., 
Closter, N.J. 07624. 


Wireless headphones 


You can't listen to your heartbeat with 
these wireless stethoscope-style head- 
phones, but you can enjoy noise-free 
music. Sennheiser (48 W. 38th St., 
New York, N.Y. 10018-6297) uses a 
| noise-reduction circuit in its infrared 
| headphone system. A transmitter (not 
shown) connects to your hi-fi and 
sends the audio via IR light to the 
headset. The HDI/SI 234 is $480. 
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Midi class 


Conventional VCRs 
look bloated beside 
some of the new com- 
pact audio and video 
components, says Ze- 
nith. So the company 
is correcting the mis- 
match with two "midi" 
VCRs 25% narrower 
than standard decks. 

The width of the 
decks was cut to under 
18% in. by rotating the 
front-loading mechan- 
ism 90°. “We approached 


the new design sideways 
—literally,” says Gerald McCarthy, 
president of Zenith's sales division. 
Compared with older VCRs, the 
mid-sized decks are a better match for 
audio equipment in performance, too. 
They will receive, record, and play 
back stereo-TV broadcasts. And when 
they are used as audio recorders, their 
new scanning feature automatically 
finds specific musical selections for 
you; the deck looks for an electronic 
signal that is automatically inserted 
on tape each time you begin record- 
ing. “With more audio enthusiasts 


using their VHS Hi-Fi VCRs for audio 
recording, we wanted decks that in 
size and in features would perform in 


video and audio systems," explains 
McCarthy. 

Other features are similar to the 
ones found in full-size VCRs. Both the 
VR2300 ($900) and VR3300 ($1,000, 
shown above) have six heads, 178- 
channel quartz-electronic tuning, 
built-in multichannel sound decoding, 
and direct-input remote programming. 
Zenith Electronics Corp., 1000 Mil- 
waukee Ave., Glenview, Ill. 60025. 
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Double-duty word machine 


Amstrad, a European computer maker, now has a home word processor for the U.S. that’s 
intended to replace your typewriter. How does it differ from Magnavox’s Videowriter and 
Smith Corona’s PWP? For one thing, the Amstrad machine is a computer, too. 


By WILLIAM J. HAWKINS 
Photos by Greg Sharko 


eep. The machine signals me 
that it is ready. Its green screen 


fills with the names of docu- 
ments, and highlighted areas of the 
display show me what keys to press 
to get started. I’m using one the new- 
est devices designed to replace your 
home typewriter. It’s the Amstrad 
home word processor. 

Designed in Europe, the Amstrad 
PCW8256 will compete here with 
Magnavox’s Videowriter and Smith 
Corona’s PWP [PS, May]. Like its com- 
petitors, the $799 Amstrad machine 
comes with a printer and is made for 
people who want to work with words— 
not computers. 

But it differs from competitors, too. 
“It's a double-duty machine,” said Otto 
Georgi, manager of the consumer elec- 
tronics group for Sears World Trade, 
the US. distributors for the PCW. “Be- 
sides word processing, the PCW works 
as a computer, too.” BASIC is included, 
and other software, such as SuperCalc 
II, a typing tutor, and a checkbook bal- 
ancer, is available. But the PCW's 
strength is its word-processing abil- 
ity. Its keyboard, screen, and printer 
are designed to work with LocaScript, 
the PCW's word-processing software. 

LocaScript comes on a disk and 
starts when the PCW is switched on. 
The names of documents stored on the 
disk are automatically alphabetized 
and placed in separate menu groups. 
One group could consist of all manu- 
scripts you've written, for instance, 
while others might be memos, reports, 
or letters. Each group also contains a 
template file, which tells LocaScript 
how the document should look. A tem- 
plate for the letters group could con- 
tain the margin settings, page width 
and length, and your name and ad- 
dress in a heading. When you start a 
new letter, LocaScript uses the file to 
set up the page for you. 

To begin work, you use cursor- 
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control keys to choose the document's 
name, and press "enter." In moments, 
the words in the document are dis- 
played in up to 90 columns and 27 
lines on the 12-inch screen. 

To edit your work there are special 
keys, such as “cut,” “copy,” and “paste,” 
that let you delete, copy, or move sec- 
tions of text. The “cut” and “paste” 
keys are especially useful. You use 
“cut” and the cursor keys to mark the 
beginning and end of a block of text. 
Then you assign the block a number 
or letter (0—9 or A-Z), and the text 
disappears. You can retrieve the text 
later for insertion anywhere in the 
document by pressing “paste” and 
specifying its assignment character. 
That’s helpful for moving a block of 

Continued 


Top rear connector is for printer; bot- 
tom accepts serial interface box ($50) 
for a modem or letter-quality printer. 


Ca Computers and Communications 


Building a breakthrough color TV 
takes brains: the computer brains of IC 
chips. Unlike the analog workings of 
conventional TVs, these new chips from 
NEC store, process, and control the 
picture in digital form. So TV performance 
can be raised to a higher level. The level of 
NEC Digital Television. 


Take a look at our 26” square picture. 
You'll see richer color, more contrast, 
more resolution, and more picture than 
ever before* WithaVCR connected, 
NEC's digital Picture-in- Picture lets you 
watch two shows at the same time on 
the same screen. And our three-way 
digital freeze lets you stop even the 


TL 
" zu 


Тһе best brains 
intelevision. 


fastest running back in his tracks. 

It shouldn't surprise anyone that the 
company behind this surprising newTV is 
NEC. We're at the forefront of computers, 
monitors, and broadcast video. And that 
takes real brains. 
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‘Single and multi-family homes can be 

the best investment available today. 

—/ Tri-Steel's innovative steel frame homes 
have the features today's home buyers want: 


* Fast & easy, do-it-yourself construction 
* Super energy efficiency (R-30) 

* Lowexterior maintenance 

• Superior strength of steel 

* Hundreds of standard floor plans 
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* Versatile custom designs available 

* Flexible clearspan interiors 
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Take advantage of the hottest 
idea in home building. Join our 
winning team today! 
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We make it easy for you to succeed with; 


* Unique patented designs 

* Low capital investment 

* Full distributor training & support 

* Financial and construction assistance 
* Commercial & industrial designs 


Select territories are now available with a 


$5,995 refundable investment. f 


CALL TODAY! 
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Word machine 

Continued 

text, of course, but the “paste” key can 
be used in other ways, too. I assigned 
a block containing my business ad- 
dress to 1, a standard opening para- 
graph (“It was nice to see you...”) to 
2, an ending paragraph (“Hope to hear 
from you soon... ”) to 3, and saved 
them all on a disk. Now when I want 
to write a business letter, I start by 
pressing the “paste” key along with 
assignment characters. Creating a 
new letter is as easy—literally—as 
one, two, three. 

Through all of this and other work 
—such as underlining words (under- 
lines show on the screen), changing 
print (10, 12, 15, 17, or proportional 
spacing), and creating boldface, italic, 
and double-size character fonts—pop- 
up menus appear and disappear to 
keep up with you. The menus were 
helpful at first, but became time- 
consuming after I knew how to use 
the word processor. 

“Once you're proficient with Loca- 
Script, press the ‘plus’ key,” Georgi 
told me. I did. After about three sec- 
onds a single large menu appeared. 
It included all the small menu items, 
and I could choose one quickly by typ- 
ing its first few letters. For instance, 
I pressed “plus” and the letters RJ— 
the text shifted over and became right 
justified on the screen. There was no 
need to go through all the separate 
smaller menus designed for the nov- 
ice. Also, if you type your request be- 
fore the three seconds are up, even the 
large menu display is skipped. 

When you've finished your work, the 
document can be saved temporarily in 
memory or permanently on the PCW's 
three-inch disk drive. Each side of a 
dual-sided disk holds about 70 pages 
of text (180 kilobytes). 

The PCW's dot-matrix printer pro- 
duces draft-quality copy at 90 char- 
acters per second (cps), correspon- 
dence quality at 20 cps. “But speed 
is insignificant on the PCW,” said 
Georgi. Why? While one document 
is being printed, you can work on 
another. 

If you're looking for a computer that 
does word processing, I don't think the 
PCW is for you. Its nonstandard three- 
inch disk drive and older operating 
system (CP/M Plus) will likely mean 
a limited supply of software. But as 
a word processor, the Amstrad PCW 
is a strong contender against the 
Smith Corona PWP and Magnavox 
Videowriter. LocaScript’s ease of use 
and large screen make it a powerful 
system for both the home and office. 

According to Georgi, the Amstrad 
PCW will be sold through major re- 
tail stores (including selected Sears 
stores), business-equipment dealers, 
and specialty electronics shops. MHS 
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The everything card 


By G. BERTON LATAMORE 
Photo by Burt Plotkin 


ident Arlen Richard Lessin, obviously pleased at the 
plastic card he hands me. “The final version will be 
no thicker than a regular credit card and will fit into a 
bank automated teller machine.” 
Tm sitting in the office of SmartCard International 
in New York, holding the world's smallest computer 
in one hand. It's the size of a credit card but twice 
as thick. It has a two-line LCD screen, a tiny bat- 


T his is a prototype," says SmartCard International pres- 


1000 
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MEDICAL HISTORY 
MEDICATIONS 


tery for power, and a 10-key alphanumeric keyboard that 
resembles those on push-button telephones. This is Ulti- 
card, a rigid piece of plastic that could be the first in a 
new generation of supersmart cards that help you in a 
variety of ways—from losing weight to saving your life 
(see caption). Also, it may be your next Visa card. 

Ulticard was developed from the French smart card [PS, 
July '83], and was created in a short six months after 
Visa and SmartCard International an- 

nounced plans for it. 

“Ulticard is the first self-contained 
credit authorization system," says Lessin. 


Future smart cards may act as a cal- 
culator or address book, and could 

* Allow access to restricted areas by 
storing a digital version of fingerprints 
for comparison with real ones. 

* Help you watch your weight by stor- 
ing your caloric intake for the day. 

* Hold prepaid tokens for phone calls, 
parking meters, and gas pumps. 

* Store health and emergency data. 


DRAWINGS BY ROY DOTY 


НОМЕ ELECTAGINCS 


Master more possibilities with Ulticard, says Visa. It’s a credit card—and a computer that 
stores credit records, checking accounts, addresses, and even health-care information. 


"Even more, it’s an automated wallet with a pocket re- 
minder thrown in." Ulticard can hold the complete records 
of at least two accounts—either credit accounts such as 
Visa and MasterCard or debit accounts like an electronic 
checkbook. Also, it can store addresses, appointments, or 
even life-saving health data. And the final version, which 
Visa will ultimately call Super Card, will have a currency- 
conversion program and contain a magnetic stripe so it 
can act as any normal charge card. 

Like the traditional smart card, Ulticard's memory is 
divided into three sections, each with a different security 
level. "The first level is open, accessible to anyone who 

turns the card on," says Les- 

sin. This might contain 

health information or 
your name and ad- 
dress in case the 
card is lost. 


The secure levels are 
designed to protect your 
credit card and bank-account in- 
formation. “То use the card to make 
a Visa purchase, you must unlock the 
memory by entering your PIN [personal identification 
number]," Lessin tells me. “You can then check your ac- 
count balance to make sure you have enough to make the 
purchase.” You need not show your balance to the clerk, 
however. Once you've activated the card, you enter the 
amount of the purchase. "The card records it, deducts it 
from the balance, and displays an authorization code, which 
the clerk copies onto the charge slip," Lessin explains. 

Your checking account would work similarly, except it 
would be a debit rather than a credit account. But be- 
cause of Ulticard's security, Lessin believes it will become 
more welcome than personal checks. “It will be accepted 
as cash,” he says, “but cash that no one can steal as long 
as you keep your PIN secret." 

Ulticard differs in several important ways from smart 
cards. Says Lessin: "Traditional smart cards have a very 
limited memory that cannot be erased. When it's full, the 


card must be replaced.” Also, smart cards require a ter- 
minal. "That's very costly,” he adds, “when you must buy 
hundreds of thousands and put them in all the stores and 
restaurants in the world that honor Visa." 

Ulticard's memory is erasable. When it's full, you can 
make room for new data by deleting information no longer 
needed. A terminal is needed only when the card's ac- 
counts are updated for payments and automatic charges 
such as interest payments. This can be done with a 
modified bank automatic teller machine or other magnetic- 
stripe card reader. 

Visa will begin testing Ulticard shortly. This will be a 
modest trial, using only about 100 of the first prototype 
pre-production cards. “It’s designed to test whether card 
holders and merchants will accept the cards,” says Lessin. 
But Visa is publicly committed to a larger market test 
provided that the results of the first trial are satisfactory. 
And even a small test is big news for Visa: In the past it 
had consistently rejected the idea of smart cards as a prac- 
tical replacement for magnetic-stripe cards, even though 
its French affiliate, Carte Bleu, had issued them in France. 
Of course, Visa is not the only major credit-card com- 
pany trying out new technologies. In late 1985, 
MasterCard issued 70,000 French and Japanese ver- 
sions of smart cards to cardholders in Palm 


Beach, Fla., and Columbia, Md. (The results of the test 
have not yet been made public.) And Ulticard’s biggest. 
competition may come from the Drexon Laser Card, made 
by Drexler Technology Corp., a firm located in Mountain 
View, Calif. Although Drexler’s card contains no processing 
power and requires a personal computer, it can hold more 
than a million pieces of data permanently— the owner's 
credit information is literally burned into the card with a 
laser beam. 

It’s not yet clear which of the various technologies that 
are being developed will utimately become the standard 
for credit cards. “But if nothing else,” says Lessin, “it is 
clear that the thirty-year-old standard credit card is in 
need of replacing." 
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Two for your computer 


1.Prolog for the PC 


“This gives people hands-on experi- 
ence with artificial intelligence,” said 
Philippe Kahn. I watched as the 
reigning wizard of personal-computer 
software tapped a few keys on his IBM 
personal computer. Its screen divided 
into five colorful windows: one with 
a pull-down menu of commands, the 
others for entering instructions and 
displaying results. Kahn entered a 
14-line program, with several lines of 
data, and in minutes he had created 
a simple—but artificially intelligent 
—address book. 

Kahn was using Turbo Prolog, a 
$100 program sold by his company, 
Borland International (4585 Scotts 
Valley Dr., Scotts Valley, Calif. 95066). 
Like the original Prolog designed for 
large main-frame and mini-computers, 
Turbo Prolog is a language. It lets you 
create programs that use artificial in- 
telligence to draw inferences, make 
conclusions, and act as a consultant 
or advisor in an expert system [PS, 
March]. But unlike the original Pro- 
log, Turbo Prolog can be used on an 
IBM PC or compatible computer. 

In Kahn's demonstration, the data 
included Borland's phone number and 
the fact that Kahn works there. I 
typed my question: What is Kahn's 
phone number? 

In any standard data-base manage- 
ment system, the computer couldn't 
answer because its data base does not 
contain a phone number for Kahn. 
However, with Turbo Prolog the com- 
puter got the answer by drawing a 
conclusion about the data. It discov- 
ered that while no unique number ex- 
isted for Kahn in the data base, he 
works at Borland— so it decided that 
Kahn could probably be reached there. 
In much less than a second, I saw 
Borland's phone number on the screen. 

Turbo Prolog runs at speeds of up 
to 100,000 logical inferences per sec- 
ond. "That's up to 10,000 times faster 
than other expert programs developed 
for desk-top computers," said Kahn, 
“апа about the same speed as proto- 
types of the Japanese fifth-genera- 
tion computer now being developed." 
According to Kahn, the program 
gains its speed by bypassing the usual 
memory-management techniques built 
into the PC's hardware. 

Turbo Prolog comes with a sample 
expert system called GeoBase. The 
system answers such questions as 
What is the highest mountain in Or- 


egon and the closest city to it? Turbo 
Prolog also gives you an idea of how 
to build your own smart system. *With 
a month of practice," said Kahn, “even 
non-programmers will be writing 
major software, stuff that's really 
useful." 


2.RAM disk for the Mac 


Click. Click. With the Macintosh on- 
screen arrow pointed to the MacPaint 
program icon, I pressed the mouse 
button. Less than four seconds later 
the program was entered and I was 
ready to work. That kind of speed is 
awesome. But with a small add-on 
box called Disk Automation Storage 
Control Hardware (DASCH), it's be- 
coming the new standard for Macin- 
tosh users. 

DASCH is a random-access memory 
(RAM) disk. Attached to either the 
computer's printer or modem connec- 
tors, it provides massive blocks of 
КАМ from one-half to two mega- 
bytes—that the computer thinks is a 
disk drive. Data and programs are 
saved electronically in memory, not 
mechanically on a disk, allowing the 
Mac to operate up to seven times 
faster than it can using a normal disk 
drive, and about twice as fast as it 
does with a hard disk. 

The one-megabyte unit I tried is big 
enough to hold four or five programs, 
a score of special Macintosh type fonts 
and desk accessories, and a dozen data 
files. Also, when hooked up to the 
Mac's printer connection and printer, 
the unit becomes a print buffer—it ab- 
sorbs the file that is to be printed, 
freeing the Mac to do other work while 
printing is in progress. The size of the 
buffer can be selected, but I found it. 
should be set for 100,000 bytes or more 
for best efficiency. 

Like all RAM disks, using DASCH 
has one inherent danger: The stored 
data disappears in an instant if power 
is lost. RAM-disk users quickly learn 
to back up files onto regular disks. 
But in normal use, there's no reason 
to ever turn the DASCH off. It has 
its own AC adapter and draws just 
seven watts. It can be left on, even 
when Macintosh is off. 

Developed by Western Automation 
Laboratories of Boulder, Colo., prices 
range from $395 to $545, depending 
on memory size. That makes the unit 
an inexpensive alternative to a hard 
disk, offering high speed and freedom 
from frequent floppy disk changes. 
—Jim Schefter 
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Satellite TV antennas (continued from page 731 


dish owners are so reluctant to become 
subscribers. First, a lot of people just 
resent being asked to pay for some- 
thing they formerly got free. Perhaps 
even more important, prices are high 
—usually higher than costs of the 
same services delivered by cable. For 
example, subscriptions to the premium 
channels like HBO and Showtime, 
which were designed as add-ons to 
basic cable packages, cost about $12 
a month. Cable subscribers, on the 
other hand, pay about $10. CNN costs 
individuals $25 a year, while cable sys- 


tems pay about $2 a year for each 
customer. 

Why do dish owners pay more, even 
though they buy and maintain their 
own equipment? Dish owners insist 
they arent able to get fair prices be- 
cause programmers are too dependent 
on the cable business. Programmers 
readily admit that they want to sat- 
isfy their cable franchises. “The cable 
industry controls the supermarket, 
and I am one of the products they 
sell,” says Michael Fuchs, chairman 
of HBO. “I want to keep the distribu- 
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tors and the people who sell my prod- 
uct happy,” he reasons, observing that 
the cable industry provides 99 percent 
of HBO’s income. Fuchs says that 
cable companies even deserve cash re- 
wards because their promotions have 
made consumers aware of his product. 
When a dish owner who lives in a 
cable franchise area orders HBO or 
Cinemax, the company pays $5 to the 
cable operator even if the subscriber 
orders directly from HBO. 

Prodding by dish owners angered 
over this attitude has triggered a num- 
ber of actions in Washington. The Sen- 
ate Committee on Commerce, Science, 
and Transportation held a hearing at 
which Fuchs made the remarks noted 
above. The antitrust division of the 
Justice Department launched an in- 
vestigation, and the Federal Commu- 
nications Commission (FCC) filed a 
Notice of Inquiry. 

These government proceedings have 
been filled with fireworks. “It’s tech- 
nological protectionism,” charged Ten- 
nessee Senator Albert Gore angrily at 
the Senate hearing. He pointed out 
that the companies that own HBO 
and Showtime—Time Inc. and Viacom 
Networks—also own two of the 10 
largest cable companies in the coun- 
try and therefore have an interest in 
preserving cable's edge over the na- 
scent satellite industry. 

Yet most authorities agree that there 
will be little government action. The 
FCC has gone on record as favoring a 
“marketplace cure.” Marketplace evi- 
dence so far is sparse. Two small signs: 
Showtime undercut HBO’s price when 
it began scrambling, and HBO gives 
a price break for annual prepayments. 
To Mark Fowler, chairman of the FCC, 
these slim clues prove the market is 
working. “If the cost for a service is 
priced out of line with similar serv- 
ices or with its value to the customer, 
the programmer will have to improve 
its offering, lower its prices, or face 
the severe discipline of the market- 
place—business failure,” Fowler ar- 
gues. Not everyone agrees. 


Packagers—new trend 


In today’s marketplace, ordering 
services can be a big nuisance. Al- 
though a single descrambler works for 
the majority of scrambled channels, 
until recently you had to deal with 
every programmer separately—unless 
you lived near a cable outfit that was 
willing to handle your account. Now, 
two cable companies have introduced 
packages, groups of signals sold to- 
gether at a lower cost than if they 
were ordered separately. One package 
sold by Tele-Communications Inc. has 
already been marked down to about 
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How? By dramatically reducing your engine's internal friction and 
operating temperature. Now you can get much longer life from your car's 
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reporting astonishing performance results! 
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combined with friction modifiers and particles of PTFE—the 
slipperiest substance known to man. Commonly called Teflon or 
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cutting friction to the lowest level of any known lubricant! 
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Home Mechanix says, “One PTFE additive, TUFOIL, has 
undergone field tests and has scientific evidence backing 
its claims for easier cold weather starting and improved 
lubrication and fuel economy. Others do not.” 
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Most engine wear and damage occurs during starting. 
This is where Tufoil makes a gigantic difference. 
Driving causes only a small percentage of 
the wear on your car's engine; much occurs 
during starting—that crucial "oil-less" period 
before your oil has circulated sufficiently to 
work. With Tufoil, internal engine parts are 
protected even while the rest of your car's oil 
is still settled down in the sump. 


Tufoil protects your engine best. It's the mos! sophis- 
ticated engine lubricant ever developed for your car. 
You'll feel your car respond better, start 
quicker, accelerate faster, climb grades more 
easily, idle smoother 
results the first time you use it. Tufoil is the 


thing to engine insurance! 


In any weather, throughout their entire performance 


range, engines with Tufoil run easier. 


Tufoil turns your motor oil into a super lubricant, 
protecting all internal engine parts. 


Tufoil's remarkable friction reducing formula will keep. 
your engine temperature lower to prevent overheating. 


. and you'll notice the 


„Шо 


that Tufoil® is 
better than other 
ubricants. . .the list 
keeps growing. 


Read text for the National Bureau of Standards data 
Six U.S. and a number of foreign patents have been awarded to Fluoramics 
lor Tufoil*. More are pending 

Independent laboratory tests throughout the country and throughout the 
world have proven Tuloi's claims of making your cars engine run better, 
smoother. cooler. 

їп Canada, govemment tests show a big improvement in low temperature 
starting for gas and diesel engines with Tufoil (5% fuel savings) 

in Australia, researchers at the University of New South Wales reported 
fuel savings of up to 75. 

In Israel, Scientists at the Technion Research Institute found Ти" a reli- 
able lubricant for scorching desert driving. Save fuel too (4%). 

їп Texas, stationary engines used to pump natural gas are lasting more 
than twice as long and running cooler on hot sunny days when Tuloil* is 
used. 


їп New York Stat, the maintenance engineer at a major automobile manu- 
facturer reports in-plant propane fueled lit trucks’ engine life is doubled 
when Tufoil* is used. 

More and more police departments and racing drivers are switching to Tu- 
foil" to save engine wear and fuel for faster frictin-less starts 

We've had many customers tell us Tufoil® gives astonishing improvements. 
to their engines. Over the Ме of your car, this translates into thousands of 
dollars saved and tens of thousands of extra miles added 


Hot weather . . . when you shut your engine down 
on a hot summer day, particularly after a turnpike 
run, it's often hard to start. Hot parts expand and 
pinch together. TUFOIL's super low friction helps 
you get going easier. Cold weather puts a big strain 
on your battery and starting motor. Recent Сапа- 
dian government and independent lab tests in Mich- 
igan verify improvements when TUFOIL is used. 
Cranking speed for gas engines improved 6.1% . . 
diesels 9.6% and a 5% fuel savings too. Six 
U.S. patents so far! Make winter and summer driv- 
ing easier. 
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purchase with a note and we'll refund your 
money immediately—no questions asked. 
Send for Tufoil today and prove to yourself 
the amazing increase in your car's performance. 
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1-800-922-0075. 
(in Now Jersey, call 201-825-8110.) 
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LUBIT-8 is a low vis-cosity relative of 
Tufoil—made from the same Tufoil base 
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to penetrate locks and bearings; to pro- t 

tect and lubricate drills, bicycles, and eet 
anything with moving parts. 

You'll see quickly and easily how Tufoil formula LUBIT-8 
works. And you'll understand at once how the same principle 
keeps your car running smoother—performing better. 
LUBIT-8 retails for $3.98, but it's yours FREE with your in- 
troductory order of Tufoil. 
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Satellite TV antennas continued 


$23.50 a month for a couple of pre- 
mium channels and several basic ones. 

It is significant that the program- 
mers made packaging arrangements 
with cable companies—their prime 
customers. They have been unwilling 
so far to do so with others. For exam- 
ple, they have already been approached 
by coalitions of satellite-equipment 
dealers and distributors who want to 
create national packages, but they 
haven't negotiated any deals. 

Nor have they agreed to perhaps the 
most ambitious scheme of this type to 


date—a plan put forward by the Na- 
tional Rural Electrical Cooperative 
Association (NRECA), which repre- 
sents electric cooperatives providing 
power to 25 million Americans in 46 
states. ^We bring a tremendous mar- 
ket to the programmers that they would 
not be able to reach otherwise," says 
Jack Wood, the NRECAs project man- 
ager for telecommunications. 

The NRECA wants to provide pro- 
grams to rural Americans who can't 
get cable; 75 percent of its consumers 
aren't wired. The association intends 
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to put together a basic package of sev- 
eral “superstations” (local stations like 
Ted Turner’s WTBS that gain a na- 
tionwide audience when they begin 
broadcasting via satellite), a sports 
channel, a news channel, and a family- 
oriented movie channel for $10 a 
month. The programmers say they are 
willing to talk to the NRECA, but it 
seems doubtful at this time that they'll 
give the cooperatives a low group rate. 

And there is another reason the pro- 
grammers will move cautiously—if at 
all—toward putting together package 
deals for dish owners: HBO and Show- 
time want the business for themselves. 
“We want to make a retailer’s profit,” 
says Bob Caird, HBO's vice president 
of direct broadcast (and a dish owner). 
For each home viewer who subscribes 
directly through HBO, the company 
receives nearly twice what it gets from 
a wholesale cable subscription. Home 
earth stations offer programmers an 
attractive new market. The cable in- 
dustry—with 40 million subscribers 
—dwarfs the dish market, but cable's 
growth years are over. Satellite anten- 
nas can receive a greater variety of 
information, and they can reach the 
estimated 30 million people who will 
never have access to cable. 

Thus, while many uncertainties re- 
main, there is some optimism that 
satellite-industry growth—interrupted 
abruptly by the advent of scrambling 
—is coming back. Satellite hardware 
is cheaper than it's ever been, even 
when the cost of a decoder is included. 
Industry analysts expect that 200,000 
TV dishes will be sold during the sec- 
ond half of 1986, twice as many as dur- 
ing the first half. 


The future 


While some elements of the complex 
picture are falling into place, long- 
range changes are likely. The M/A- 
Com descrambler, for example, has 
been accepted nearly universally as a 
standard. Yet it now faces a legal bat- 
tle. Oak Industries, another descram- 
bler manufacturer, has filed a lawsuit 
that charges M/A-Com infringed on 
three of its patents, and asks for an 
injunction against sales of all M/A- 
Com descramblers. HBO and Show- 
time have spent almost $25 million 
on the M/A-Com system, but they're 
not obligated to keep using it. Show- 
time has a clause in its licensing pol- 
icy that says it reserves the right to 
"utilize other distribution mecha- 
nisms, frequencies, or technologies." 

Eventually, satellite TV may shift 
to an entirely different band. Today, 
most satellite systems transmit on 
what is called the C-band, a frequency 
spectrum lying between 4,000 and 8,000 
megahertz (MHz). The satellites now 


in orbit that transmit in this band will 
last another decade at most. Sometime 
between now and then, some or all sat- 
ellite TV transmissions may switch 
over to the higher-frequency Ku-band 
(12,000 to 18,000 MHz). HBO is al- 
ready sending scrambled feeds on the 
Ku-band to some cable operators, and 
has entered into an agreement with 
RCA to purchase a Ku-band satellite. 

How will this affect dish owners? 
Programmers say they have no plans 
to offer Ku-band transmissions to dish 
owners, but any such plans would be 
far in the future. They claim they are 
switching to the new band to lower 
costs for cable operators because the 
Ku-band antennas are smaller, cheap- 
er, and less susceptible to terrestrial 
interference—which is especially 
troublesome in urban areas. These fea- 
tures also make Ku-band dishes at- 
tractive to city dwellers, cable’s captive 
audience. 


Owners strike back 


Dale Hanson, who lives in a can- 
yon two miles outside Albuquerque's 
city limits, couldn’t watch TV until he 
bought a satellite antenna in 1981. He 
can see eight more dishes from his 
front yard. “There are people out there 
literally starved for information,” he 


says. Not surprisingly, Hanson has be- 
come part of an army of earth-station 
enthusiasts fighting for legislation 
that would mandate access to signals 
and force programmers to establish 
sales formulas. 

Hanson and his fellow “bird watch- 
ers” are also pursuing another alter- 
native: They’re encouraging dish own- 
ers to become their own programmers. 
“We're trying to open up a whole new 
can of worms,” says Shelley Morris, 
vice president of Home Dish Program- 
ming of Sanborn, Minn. The company 
hopes to offer four channels, charging 
an initial $95 fee and $8 a month. But 
industry experts doubt whether Home 
Dish has the financial backing to suc- 
ceed (leasing one satellite transpon- 
der, or channel, costs $75,000 a month). 

Although their plans to broadcast 
television signals by satellite are shaky, 
dish advocates are already using sat- 
ellites to broadcast another service: 
radio. Their transmissions consist 
mainly of talk shows about satellite 
equipment and the scrambling issue; 
the shows have evolved into national 
clubs for home earth-station owners. 

There is plenty of room in space for 
audio signals, and many are delivered 
in high-quality stereo sound. Each of 
a satellite’s 24 transponders can carry 


one video signal plus two or more audio 
subcarriers. Picture the video as a 
truck going down the highway: The 
subcarrier is like a motorcycle driv- 
ing beside it in the same lane. 

FM America, the first radio station 
on satellite, has more than 40,000 
members—mostly dish owners. Keith 
LaMonica, the president, often gets let- 
ters from wives complaining that their 
husbands are using expensive satel- 
lite setups as radios. And he hears 
from a few listeners who don't like to 
watch the XXX movies that appear 
on the video channel of which FM 
America is a subcarrier. But most lis- 
teners are boosters. They believe that, 
despite conflicts over the cost of scram- 
bled programming, home earth sta- 
tions are here to stay. 

I called FM America and, on the air, 
asked listeners whether they would 
buy dishes again, knowing what they 
now know. The answer was an em- 
phatic yes from everyone who respon- 
ded. Some complained about poor serv- 
ice from cable companies, or said they 
couldn't get cable at all. Bob, a caller 
from Virginia, was typical of satellite 
TV’s growing circle of aficionados. 
“Would I buy another one?” he asked. 
"Td buy twelve of 'em if I had the 
money!" us 
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“Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America’s most famous mechanic 


Unsmart chip 


Ihave a 1985 Chevrolet Celebrity with 
a 2.5-liter fuel-injection engine. This 
engine got me 37 mpg 8,000 or 9,000 
feet up in the Rocky Mountains last 
summer. Down here at sea level I am 
only getting 29 mpg. Also, the car does 
not slow down when I remove my foot 
from the accelerator. The dealer’s me- 
chanic says this is typical and char- 
acteristic of the fuel pump. There is 
no adjustment, he says, and braking 
is the only way to slow the car. 

S. Т. Shaw, West Melbourne, Fla. 


Sounds like your engine is pro- 
grammed to get too much fuel at sea 
level, it’s running rich. If there’s a 
fix, it’s another PROM [programmable 
read-only memory] chip for your 
engine-control computer, and only 
Chevy would have it. The too-fast idle 
is also controlled by the PROM, mak- 
ing Chevrolet the only source for а cure. 


Short-lived points 


I own a 1971 Opel GT. It is my second 
one, and I had the same problem with 
the first: It burns points very, very 
quickly. Other Opel owners tell me 
they have the same problem. The Opel 
dealer and foreign-car garages don't 
know why they burn so quickly. I was 
told by one auto-parts store to put in 
a ballast resistor to drop the voltage 
entering the distributor. It didn't work. 
The car still loses its tune after four 
or five weeks, and I have to replace 
the burned, pitted points. I'm baffled. 

Ted Schaffer, Terre Haute, Ind. 


Points don't like oil, fuel vapors, or 
ozone. Try drilling a 1⁄4- to Ys-inch hole 
in the distributor cap to ventilate it. 
Gas fumes from a leaking vacuum ad- 
vance unit could cause this problem. 
So could bad distributor bushings. 
Also, check to be sure that the points 
have a good ground and correct po- 
larity, that the correct condenser is in- 
stalled, and that voltage to the coil is 
on spec. 


Curing noisy lifters 


My 1980 American Motors Concord 
develops a loud lifter noise after sev- 
eral months of making short local 


trips, especially during the winter 
months. Solvents and additives do a 
creditable job of alleviating or reduc- 
ing the clatter. For a really stubborn 
case, I find that a 100-mile trip on the 
Autobahn at a sustained speed of 75 
mph usually clears the clatter com- 
pletely. Any explanations? 
Nick Ovuka 
Stadtbergen, West Germany 


Nearly all hydraulic-valve-lifter prob- 
lems come from dirt or metal shavings 
carried in by the oil. The exception 
would be in a worn engine that 
couldn't maintain sufficient oil pres- 
sure. Chemical cleaners will certainly 
solve some dirty-lifter problems. A pe- 
riod of high-speed driving can also 
help to flush contamination out of the 
lifters. For a really severe case, how- 
ever, the only true fix is to disassem- 
ble the engine, clean it, and reassem- 
ble it. 


Misses when cold 


My 1980 Honda, which has 70,000 
miles on it, misses terribly on most 
mornings until I have driven four or 
five miles; thereafter it runs smoothly. 
The problem began when the car had 
25,000 miles on it, and neither the 
dealer nor a service station could fix 
it. Then it resolved itself spontane- 
ously several thousand miles later. Re- 
cently, the problem has returned. 
David Pate, Mobile, Ala. 


It could be lots of things. First, give 
the engine a cylinder-leakage test when 
it's cold to see if it leaks compression 
at start-up. Then crank the engine in 
the dark when it's cold and look for 
any stray sparks that might be jump- 
ing around. Here are some possible 
causes: over-rich or over-lean fuel mix- 
ture during cold running; a compres- 
sion ring or valve that sticks when 
cold; or a slight intake system leak or 
water leak that clears up at higher 
temperatures. 


Those EPA numbers 


Have the current EPA gas-mileage fig- 
ures progressed to the point that they 
are taking aerodynamic drag into ac- 
count, or are they still the results of 
tests run on cars that are standing 


still? In other words, if there are two 
cars with very different aerodynamic 
characteristics but with the same en- 
gine, would they have the same EPA 
numbers? 

Also, what is your position on “free- 
dom batteries,” which are never sup- 
posed to need servicing. I recently had 
one that ran low on water and had to 
be replaced. 

Larry E. Nazimek, Chicago, Ill. 


Although EPA mileage is checked on 
rollers with the car not moving, the re- 
sults of the tests used now are pretty 
accurate. The actual road load, includ- 
ing the aerodynamic characteristics of 
each car, is calculated and applied to 
the rollers during the test cycle. 

A good-quality no-maintenance bat- 
tery works when everything in the 
charging system is functioning prop- 
erly. But in real life, it seems as if we're 
having more battery trouble than be- 
fore. This is because new cars are so 
electricity-hungry that they require 
much larger charging systems that 
work the batteries a lot harder. Cars 
in cold climates are particularly af- 
fected. Every time you start a car at 
below-freezing temperatures, it’s hard 
оп the battery. 


Sludge grudge 


What is the best way to clean a badly 

sludged engine without taking it 
apart? 

Robert Greenough 

St. Petersburg, Fla. 


You won't like my answer. There's only 
one right way to do it: Disassemble the 
engine, clean the parts, and replace 
those that are worn. If you use a 
sludge-removing chemical to release all 
of the accumulated sludge at once, 
there's a good chance that the oil will 
become contaminated, and major dam- 
age could result. 


Knocking T-bird 


Ihave a 1981 Ford Thunderbird with 
a 302 engine that has gone 22,000 
miles. Ever since the car was new, it 
has knocked badly on the slightest ac- 
celeration. The dealer assures me that 
all adjustments are on spec, and ad- 
vises me to use high-test gasoline. 
Does this make sense to you? 

E. J. Ames, Duluth, Minn. 


Be sure that your exhaust-gas recir- 
culation (EGR) system is working 
properly. If the engine only knocks 
under light loads, you might consider 
having the spark-advance curve mod- 


ified. Two pieces of advice: First, this 
is a job for a really good ignition tech- 
nician. Second, changing the ignition 
system will alter the emissions char- 
acteristics of the engine. My guess is 
that it will improve them, but remem- 
ber that it's illegal to make modifica- 
tions that result in emissions that 
exceed standards for the year the car 
was built. If the engine also knocks 
under heavy loads such as hill climb- 
ing or rapid acceleration, burning 
higher-octane fuel is a cure. 


Brake noise 


Ihave a 1980 Honda Accord five-speed 
with 100,000 miles on it. When it is 
rainy or damp, there is a scraping 
noise that comes from the right rear 
wheel. The noise is frightening. The 
Honda garage says it is only dust. 
Mrs. W. J. Leskiewicz 
Lynnfield, Mass. 


The noise coming from the damp or 
wet brake is probably caused by glazed 
linings covered with an accumulation 
of road dirt and grease. High-mileage 
linings can become quite glazed and 
hard, producing all kinds of noise. The 
drum also may be worn, and some of 
the brake-retainer parts may be worn 
or frozen. Have the rear brake exam- 
ined and repaired as necessary. 


Oils for diesels 


Гуе just installed a new engine in my 
1979 Oldsmobile diesel, and Га like 
to know what type of oil I should use 
in the engine. I’ve always thought that 
an oil with the service classification 
CD was best for a diesel engine, but 
my owner's manual says not to use an 
oil that has the CD marking on the 
can. Гуе asked some dealers about 
this, but none have been able to give 
me an answer. Can you help? 
Robert Gorski, Sherman, N.Y. 


General Motors says that oils that carry 
the label SECD (together) are best for 
diesel engines. Oil labeled SECC is sec- 
ond choice, but not the best. Oil la- 
beled SD,SE,CA,CB is acceptable, but 
only when it also says SECD,CC. Do 
not use any oil that is labeled only SF 
or CC. In moderate temperatures, use 
straight SAE 30 oil. These engines 
thrive on heavier oil; use SAE 10W-30 
or 15W-40 only in cold weather. Also, 
don’t use 10W-40 oil in diesels. 


Got a car problem? Send it to “Say, Smokey—,” POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. All let- 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 
not reply to letters not selected for publication. 
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07% basic бс accuracy Aulorange/range hold “Touch Hold function® 
2000+ hour battery lite 0:556 basic dc accuracy Autorange/range hold 
3-year warranty 2000+ hour battery lile 0.3% basic dc accuracy 
par warranty 2000+ hour battery fe 
‘year warranty 
Multipurpose holster 


Ru 
+ Suggested US. list price, efective January 1, 1985. 


© 1985 Fluke. 


® 
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FOSTER-TRENT The Friendly “SHOP AT HOME” Gift Store 


AMERICAN 


ALMOST 3 FEET WIDE! 
WEATHERED ANTIQUE FINISH 
HANGING BRACKETS ATTACHED 


EAGLE WALL PLAQUE 
x == 


* 


DETAILED CARVED LOOK 
HANDPAINTED IN FULL COLOR 
WITH RICH GOLDEN ACCENTS 


GIGANTIC! Imagine this powerful symbol of America's might hanging over your front door or garage. 
It makes a magnificent impression—even from across the street. Measures almost 3 FEET from wingtip 
to wingtip. Realistic details. Each individual feather stands out. Brightly HANDPAINTED on a warm 
Wood-Finish Background . . . appears to have been handcarved from a single block of wood. WEATHER- 
PROOF made to last for generations. Real dramatic indoors too! Perfect for over fireplace, den, family 
room, etc. Ready to hang with hanging brackets attached. Just put it up and get ready for the 
compliments. It's such a beautiful way to take pride in your American Heritage. 


No. 4130—Giant Eagle Plaque .. 


FREE BULB & _ 
CARRYING «S. 
CASE s 


165 ў 


Easy То Use! Place 
Image Underneath & Focus 
Projects 3-D Objects Too! BW 


IDEAL FOR STUDENTS, TEACHERS, ARTISTS, 
WOODWORKERS, NEEDLEPOINTING, ARTS AND 
CRAFTS AND HOURS OF FAMILY FUN! 


End the pain of 
cramped feet! 


PROFESSIONAL 
SHOE STRETCHER 


S-T-R-E-T-C-N 
TIGHT SHOES... STOP PAINFUL 
CORNS & BUNIONS! 


2 ATTACHMENTS FOR 
EXACT SPOT STRETCHING 


Why torture yourself? Get blessed, overnight reliet 

the professional way. Enjoy a custom fit that will 

have your aching feet dancing for joy! Gently stretches 

and widens tight shoes. Crafted from Genuine HARD- 

ith an E-Z Twist METAL HANDLE. Comes with 

LIEVERS . . . relieves pressure оп 

. Pays for itsel no more trips 

. Takes the “ouch” out of breaking in 

. Don't suffer another day! SPECIFY SIZE 

AND SEX WHEN ORDERING. 
Men's Regular (7D - 11А) 
Ladies’ Regular (5B - 8A) 

No. 3066—Professional Shoe Stretcher . 
SPECIAL: 2 for $9.85 


Men's Large (108 - 14D) 
Ladies’ Large (8B - 11A) 
5.55 


...$19.95 
! 2 for 36.99 


CRAFT PROJECTOR ENLARGES 


Pictures, Patterns, Drawings 
UP TO 25 TIMES ORIGINAL SIZE! 


rints, Plans, Photos, Stamps, Coins, 
& Gems In Natural Color — Onto Almost Any 
Surface: Wood, Wall, Screen, Paj bri 


Makes a real artist out of anyone! Place any object, 
design or picture under the famous Craft Projector . . . 
Switch on . it projects to wall, or any other object 
їп front! Crisply projects even 3-Dimensional objects 
like sea shells, medallions, coins. Turn live insects into 
3 live science lesson for the kids! Really-indispensable 
for the craftsperson. Ideal for needlepointers, wo 
Workers, etc. Choose enlargement you want with 
justable lens. Crafted from Hi-Impact materials а! 
metal. On-Off Switch and special FREE BULB INCLUDED. 
Plugs into outlet. Easy to follow instructions and ideas 
for use also included. 

.$16.95 


No. 4500A—Episcope Projector .. 
EXTRA BULBS FOR YOUR PROJECTOR — ONLY $2.00 


RUGGED SHOCK PROTECTED 


s у RAILROAD 


BEAUTIFULLY ENGRAVED 


Here's a rugged, shock protected, Railroad Pocket Watch 
that's truly dependable and very accurate. And it's 
so low priced! Precision European movement. 

easy to read markings — bright, sharp face. 
engraved backplate depicting a steam locomotive in 
action. 

No. 5573—Field Master Railroad Watch 
No. 5145—Pocket Watch Chai 
No. 5146—Heavy-Duty, ош! 
No. 5135—Leather Watch B 


„$14.95 
$ 

i 

Holder 


GE, LIMITED EDITION 

17 JEWEL RAIL MASTER NOW AVAILABLE 

For only a few dollars more you get an exacting, 17 
JEWEL MOVEMENT. Thick, satin-finish, golden case of 
real heirloom quality and extra deep relief, locomotive 
scene on backplate. 

No. 5579—17 Jewel Field Master Railroad Watch..$19.95 


Golden Eagle COLONIAL COACH LAMP 
A Charming Way Л 

to Attract a 

Variety of Birds 

All Year Long! 

Only... 

$14.95 


Lamp 
Measures 


17” long 


6 Foot Steel Dispenses 972 Lbs. 
Pole Included of Seed 


Add the warmth of our Colonial Coach Lamp to your 
home and we guarantee, your yard will come alive with 
{һе vivid colors and beautiful music of a variety of 
wild birds. Season after season . . . year after year, 
natures show will be there for the whole amy to 
enjoy. Lamp and Steel Pole are finished in Matte Black. 
Accented by a golden dome and wonderfully 
Eerie at the top. Convenient Swivel Top fills 
with up to 9¥2 Ibs. of seed. Feed is automatically dis- 
pensed as it is eaten. Lamp measures 17” long x 1 foot 
п diameter and has crystal clear panels all around, So 

oes up in minutes — no tools 


hopper 


easy to assemble — 


OVER 2 CTS. 
SIMULATED 
DIAMONDS! 


LAYERED IN 


14KT GOLD 


Here's a massive Men's Ring with real eye-appeal — 
you'll impress everyone who sees you wearing it! 13 
perfectly matched, brilliant, clear white simulated dia- 
monds with the cut and faceting of genuine diamonds 
costing thousands of dollars! Set in a rugged, mascu- 
line. paeva finished in gleaming, genuine 14kt. GOLD 
ELECTROPLATE — so beautifully and skillfully made 
that only an experienced jeweler could tell the stones | 
aren't the real thini 


No. 5124—He-Man's $12.95 


| RUSH the items ordered below on 30 DAY TRIAL — | 
complete satisfaction GUARANTEED or my ee] 

| back (except post. & hand.) my payment is enclose | 
including $1.95 for post. & hand. (sorry no C.0.D.). 


N.Y. Residents Must Add Sales Tax 


Total Enclosed 
| For FASTER U.P.s. Delivery Use Street Address & Apt. 
| Print Name 


| address 


New Home Security 


Device 


Stops Burglars 


Introducing the best bargain in 
low cost home security! Now you 
can protect your home and family 
in minutes. 


Better Than Burglar Alarms 

Law enforcement officials will tell you 
a dark house is like an invitation to a bur- 
glar, and that leaving your lights on when 
you are away from home is one of the best 
ways to make it look occupied. But leaving 
the lights on all the time costs money and 
rarely fools the professional criminal. 


Let AudioLites Guard Your Home 

AudioLites turn ordinary lights into 
sound activated security systems. If any- 
one even approaches your home, Audio- 
Lite sensors pick up the sound and flood 
your yard with light, room lights come on 
instantly and intruders are frightened away. 


Never Stumble in a 
Dark Room Again 

Unlighted rooms, stairways and out- 
door areas are often hazardous due to 
inconvenient or hard to reach light 
switches. AudioLites light your way the 
minute they hear you coming. Just imag- 
ine the safety and convenience of having 
your driveway light up the moment your 
car approaches. 


AudioLites Work Anywhere 

Each AudioLite can be adjusted to turn 
on at varying sound levels. With a small 
screwdriver, you set the amount of sound 
needed to activate the lights . . . anything 
from a whisper to a loud shout. Lights are 
timed to stay on up to two minutes. Each 
new sound triggers the internal timer and 
begins a new countdown. So lights stay 
on while you're in a room and go off auto- 
matically when you leave. For quiet activi- 
ties, AudioLite has a manual on-off switch. 


30 Day Money-back Guarantee 

Solid state construction and quality 
craftsmanship means no wear and tear on 
parts. AudioLites are UL listed and come 
with a ONE YEAR REPLACEMENT 
WARRANTY. Try our AudioLites for 
30 days, risk free. You'll wonder how you 
ever lived without them. If you don't agree 
that they add security, safety and con- 
venience to your home, just return them 
for a prompt full refund. 


Free Shipping and a $20 Savings 
When You Order 4 or More! 

To give you total home protection, 
you'll want more than one AudioLite. 
Order 4 or more AudioLites and enjoy our 
extra discounted price of just $19.95 each. 
That means a package of 4 is just $79.80. 
YOU SAVE $20! 


as easy to use as screwing 
in a light bulb. This is the 
AudioLite created for outside 


walkways. Works with up to 
150 watts. 


The AudioLite Plug plugs 
The AudioLite Socket is into any standard outlet and and garages. It installs quickly 
is designed to be usedonin- and easily in place of your 
terior room lamps. Any room present light switch using 
with a lamp can be soundac- just a screwdriver. It takes 
flood lamps, driveways and tivated. The plug is portable only a few minutes, even for 
and can be used anywhere. 
Works with up to 300 watts. 


Three Easy Ways to Protect Your Home in Minutes 


The AudioLite Switch 
turns on ceiling lights. It's ter- 
rific for dark stairways, hall- 
ways, entry ways, basements 


a novice. Works with up to 
200 watts. (incandescent) 


Protects your home and family. 


Stops burglars by turning on lights before 
they break in. 


Extra Bonus — Order Today! 
And, if you order today we'll include 
eight FREE Burglar Alarm Warning 
Stickers for your windows and doors, with 
any order of 4 or more. A $3.95 value. 


Easy Ordering 
Over Our Toll-Free Line 

Order today by calling: 1-800-525-8624 
(In СА 1-800-233-9559). Or, send to 
Progressive Energy Corp., 255 So. Bent 
Ave, #B-1, Dept. PS116, San Marcos, 
CA 92069. 


YES, | want to start enjoying the security, safety 
and convenience of AudioLites today. If in 30 
days, | am not fully satisfied, | can return my 
AudioLites for a prompt refund. 

O Please send me __ AudioLite(s) at 
$24.95 each. (Include $2.50 shipping for 1, $3.50 
shipping for 2 or 3.) California residents add 6% 
sales tax. 

O I want to SAVE $20 and get FREE SHIPPING. 
Please send те 4 or more at $19.95 each — along 
with my FREE BONUS. 

3 models: (order any combination) 


Plug(s) Socket(s) Switch(s) 
D Check 0 MasterCard/Visa О C.O.D. 
Card # 
Exp. Date. 
Name 
Address 
City State Zip 
Progressive Energy Corporation 


255 So. Bent Ave., #B-1, Dept. PS116 
San Marcos, CA 92069 
TOLL FREE 1-800-525-8624. In CA 1-800-233-9559 
© 1986 Progressive Energy Corp. 


Stop Nox. It Really Does 


Stop Knocks! 


STOP NOX does just what it says — it stops 
those damaging knocks and pings in most cars 
and light trucks. 

Just add one easy-pour bottle of STOP NOX 
into your tank. Then fill up with gas. 

You'll hear and feel the difference. Your 

engine will run cooler. Cleaner. Smoother than 
ever before. 

STOP NOX works with any gas, leaded 

or unleaded. And it's completely safe for 

your engine. 

Don't settle for cheap, worthless imitations. 
Insist on STOP NOX. From 104+, the world's 
No. 1 brand of quality 
fuel additives. 


ORDER DIRECT: 
104+ RACING CAP 
Red and white with four- 
color embroidered insignia. 
One size fits all—$5. 


HARMFUL OR FATAL IF SWALLOWED. 
Contains petroleum distilates 
Read other cautons on back careful 


Box 271148 
Dallas, Texas 75227 


Mason & 
Sullivan 


The 
Clockbuilders 
Choice 


Send $2 to receive a one year 
subscription to our S6-page 
color clockbuilding supply 
catalog. Includes clock kits, 
dials, movements, weather 
instruments, hardware, 

| tools, books, and accessories. 


Products For 


Woodworkers 


Send today for your FREE copy of our new 
colorful catalog It's fully illustrated with 
the finest quality tools, supplies, books, 
components, hardware, and much more. 
Satisfaction Guaranteed. 


Write today for your FREE catalog. Eg" s 


W@DCRAFT SUPPLY CORP. В 
Mason & Sullivan 


Dept. PS116 
Since 194 


41 Atlantic Avenue, Box 4000 “Fine Clockmakers. 7" 
Woburn, Massachusetts 01888 Dept. 1343, W. Yarmouth, Cape Cod, MA 02673. 
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Safer chain saws 


[Continued 


Danger 
zones 12% 
(INCLUDES ALL 
REPORTED 
ZONE 1 FATALITIES) 
(HEAD, NECK, 
SHOULDERS) 
| 
ZONE 2 ‘adi 
(ARMS AND \ 
HANDS) 
31% 
ZONE 3 
(LEGS AND’ 
FEET) 


Statistical analysis of over 300 chain- 
saw injuries (25% due to kickback) in- 
dicates limitation of built-in safety 
factors. Zone I injuries—all kickback 
related—account for only 12% of total, 
but all of the fatalities, from deep cuts 
on the head or throat. Zone 2 and 3 in- 
juries are rarely fatal. Heavy gloves 
and proper grip would lessen zone 2 
injuries, as will hand guards now man- 
datory on consumer saws. But safety 
devices cannot lessen zone 3 injuries, 
caused by careless handling—im- 
proper stance or failing to shut off a 
saw while carrying. Chaps and boots 
offer the best protection here. 


agree that the key to safety remains 
with the operator. 

“Our emphasis is on prevention of 
kickback,” Paul Watson, Homelite's di- 
rector of product safety, told me on a 
tour of the Charlotte, N.C., plant, “not 
only with our tip guard but with 
proper education. It beats depending 
on a mechanical safeguard like a 
chain brake.” 

Later, spokespeople from Stihl also 
stressed education, pointing out the 
company’s program of dealer training 
and consumer seminars, safety films 
available to service clubs, and its line 
of safety clothing and accessories such 
as log tongs and break bars. Stihl also 
sponsors Swedish logging expert Soren 
Erikson’s demonstration of safe log- 
ging practices and attire. (Erikson 
showed me how fiber-padded clothing 
can choke off a saw—see photo.) 

Over the years, POPULAR SCIENCE 
has published a number of articles on 
safe chain-sawing; all the precau- 
tions outlined still apply to the new 
saws and chains. The question I 
asked the experts was, Are there 
special procedures that can make 
post-Standard chain saws even safer 

Continued 


ye уй The Rank in Order of Exercise Efficiency: 
i Ч 1. NordicTrack 
a | вите i оп 2. An Exercise bike 
і EE Аай 3. A Rowing machine 


4. A Shuffle type ski exerciser 


| 4 Scientific abstract available upon request 


"c | All Exercise Devices Were Tested 4 Times: 


ш | at 3 different heart rates and at maximum work. 
E Tests Measured: 
' ^R Volume of oxygen consumed which indicates calories burned. 


Data was scientifically analyzed at the University Human 
Performance Laboratory. 

Results: 
On all 4 tests, Nordic Track burned more calories and yielded 
significantly greater cardiorespiratory workouts. 


NordicTrack Pro 
With Adjustable s 
Elevated Legs J [1 


Ë 
It’s Only Logical that NordicTrack Would Get the Highest Scores 


because NordicTrack is more complete than an Exercise Bike. 


NordicTrack adds important upper body exercise. 

NordicTrack provides more uniform leg muscle usage. 

Higher pulse rates, necessary for building fitness, seem easier to attain because 
more muscles share the exercise. 


because NordicTrack provides more thorough exercise than a Rowing Machine. 


Sepang position involves more muscle mass than sitting position. 

NordicTrack uses large muscles of buttocks, thighs and calves to simultaneously 
bear body weight and work against resistance. 

NordicTrack resistance is proportioned to individual muscle strength. 
Stronger legs use greater resistance. 
Arm resistance can be set at lighter setting separately. 

NordicTrack is safer — no high back strain loads are imposed. 


because NordicTrack has inertial resistance not available on a Shuffle-Type Ski Exerciser. 


Flywheel provides life-like feeling; Smooth, Continuous. 

Other “ski” exercisers without flywheels use only frictional resistance. 
Result is stop-start calisthenics-like feeling. 

NordicTrack's clutch system allows true ski striding motion. 

Other ski exercisers require less efficient shuffling motion. 


Burns Up to 600 Calories per 20 Minute Workout. 


. For effective weight control. Free Brochure, Call 
1-800-328-5888 ©” 
М. ordicjrack Minnesota 612-448-6987 


141PS Jonathan Blvd. North, Chaska, MN 55318‏ ت 


Off Brand 
Valve Cover 


Gasket After 
3,500 Miles 


А 
Ё 


YOU MIGHT SAVE $2.00 TODAY BUYING AN 
OFF BRAND VALVE COVER GASKET. 
AT 3,500 MILES IT COULD COST YOU A BUNDLE! 
fbamoney you might save ыга ay off- — FEL-PRO BLUE STRIPE VALVE COVER GASKETS: 
ает gs little as 3/500 illos: Ms ER * Made from high-quality materials for a better seal 
and possible engine damage. Look forthe ^ * Free of voids (holes) that allow oil leakage 
* Excellent flexibility, won't break in handling. 


Blue Stripes on FEL-PRÓ Valve Cover 
Gaskets. Your assurance of superiority. 


Do the job right, do it once—buy where FEL-PRO quality sealing products are sold. 
FREE! Get the complete story from the #1 gasket manufa 


MAIL TO: FEL-PRO INCORPORATED 


FELPRO 7450 №. McCormick Blvd. Box 1103, Dept. No.PS-1186, Skokie, IL 60076 


Ье 


Мате 


Address 


---------- 


City. State 


Amazing Lens Projects 5 ft. Picture 


BUILD A BIG SCREEN T.V. 


549° Value 


Including tube mounted lens, cabinet plans and specifications 


Place 13''-15" portable TV set in 
cabinet, the lens will enlarge it to a Giant 
5 ft. Diagonal picture. 

Save $2,000.00 plus . . . Only $40.00 
worth of common particle board, screws, 
nails, hinges and corner braces are need- 
ed to construct this cabinet. Finish to your 
choice of paint, stain, antique or 
decorative laminent. 

Build yourself or have a cabinet shop 
do the work - either way, you can easily 
save up to $2,000.00 and more from store 
prices. 

FREE . . . Design Plans, nationally 
advertised and sold for $15.00. Free with 
your lens system. 

MONEY BACK GUARANTEE 

If not satisfied for any reason, return 

within 30 days for a full refund. 
UNIQUE GIFT ENT. PS 33 
3862 E. Bay Dr., Ste. 184, Largo, FL 33541 


UNIQUE GIFT ENT. PS 33 


52000 VALUE COUPON 
3862 E. Bay Dr., Ste.184, Largo, FL 33541 


OPlease rush Big Screen TV System, МАМЕ _ 
which includes: Tube Mounted Lens 
Assembly and Cabinet Model Design 
Plans ($49.95 value). Send $29.95 plus 
$3.00 shipping and handling. Total 


*---------- 


ADDRESS 


enclosed; $32.95. Florida residents add 
5% sales tax. 


Safer chain saws 


Continued 


around the home? Here's a summary 
of the responses. 

Dont be lulled into a sense of false 
security by all the new emphasis on 
built-in safety. The Standard addresses 
only kickback, and that's the cause of 
less than a quarter of all chain-saw 
accidents. Hazards remain, and there 
are absolute no-nos for casual users: 

* Never borrow, rent, or lend a chain 
saw without proper instruction. The 
owner's manual should accompany the 
tool. And if you haven't yet read the 
one that came with your saw, do so. 

* Never use a chain saw when you 
feel fatigued, or with children or pets 
in the area. 

* Never smoke while operating a 
gas-powered tool. 

* Never adapt a consumer chain 
saw for a bow guide. These elliptical 
chain rails are for use only by profes- 
sional cutters because their broad, 
blunt nose greatly increases the size 
of that dangerous upper quadrant. 

® Don't relax your maintenance pro- 
cedures. Some chain makers claim 
that correct filing is even more criti- 
cal with low-kickback chains because 
you can diminish the chain's effec- 
tiveness if you distort its shape. (For 
filing tips, see “New Anti-kickback 
Chains,” PS, June '85.) 

But when I checked this with Donn 
Lawty, technical editor of the trade 
magazine Chain Saw Age, he pointed 
out that the design of the cutter has 
remained essentially the same: The 
anti-kickback components have been 
added to the chain. You still file the 
cutters the same way. 

“The problem,” Lawty says, "isn't 
that there's anything new about chain 
maintenance. The problem is that 
homeowners have never maintained 
their saws properly in the first place. 
Most of them don't have enough cut- 
ting experience to spot a dull chain." 

A major distributor of chain saws 
and safety apparel told me the prob- 

Continued 


PNIS 


Saws with a step-through rear handle 
like this one are safest to start. Don't 
yank cord while holding saw in midair. 


Why Are We Offering These, 
Famous Nationally Advertis 
SWIFT 660/F™ Telescoping 


Spin Rods for only S 5? 


As part of its Anniversary Publicity Campaign, a leading New York firm will distribute one million 
(1,000,000) of its most expensive spin rods—the Famous Nationally Advertised™ SWIFT-660/F™ 
Telescoping WhisperCast™ WhamRod™—for the astonishing “Anniversary Price” of only $5 each to 


the first one million persons who write to the company 
address (below) before midnight, December 25, 1986. 


This original Anniversary Ad 
must accompany your request. Copies 
or photostats are not acceptable. 


These are the same famous SWIFT-660/F Telescoping 
WhisperCast WhamRods nationally advertised in 
leading media. A full standard 66 inches from base to 
tip, they spring to complete length in an eye-blinking 
6/10ths of a second!...then telescope down to a mere 16 
inches for easy storage in kit bag, glove compartment 
or attache case. 


Crafted of aluminum, stainless steel and space-age 
fiberglass for extra strength and flexibility, they provide 
full response along the entire length of the rod, without 
“flat spots”. And allow precise placement of small flies 
with a minimum of surface displacement. 


Weighing a featherlight 3.75 ounces, they are the 
perfect ultralight rods for today’s “compleat angler”. 
Designed for casting powerfully over long distances, 
they’re at home on virtually every lake, stream or 
waterway in America, and ideal for land-casting, general 
wading, and boat-fishing. Small wonder they are the 
fastest selling (and mcst expensive) spin rods ever offered 
by this giant multi-m lion-dollar New York firm. 


Each rod is coverec by the company's full one-year 
money-back guarantee. There is a limit of two (2) rods 
per address at this price. But if your order is mailed early 
enough (before Dec. 17) you may request up to five. 
These Famous Nationally Advertised SWIFT-660/F 
Telescoping WhisperCast WhamRods will not be sold at 
this price by the company in any store. 


To order, mail this original printed ad (no copies or 
photostats) together with your name and address and $5 
for each rod. Add only $2 shipping no matter how many 
rods you are requesting. (New York residents add sales 
tax.) Allow up to 6-8 weeks for shipment. Make check 
payable to: RBM Ltd. Mail to: RBM, FISHING ROD OFFER, 
Dept. 191-104, Box 1736, Hicksville, N.Y. 11802. 

(R29380) 
(R29980) 


©1986 RBM. Ltd.. 1200 Shames Drive, Westbury. М.Ү. 11590 


EXTRA BONUS 

If you 
respond 
promptly 


If you are 
able to reply 
before Dec. 17, 
we'll give away 
the famous top- 
ofthe-ineSWIFT- 
660/F ZoomCast 
Spinning Reel with 
every rod you order 
for the astonishing 
price of just $2 a reel. (And 
we'll even wind 250 feet of our best 6-Ib- 
test monofilament line onto each reel!) 

These nationally advertised reels perfectly 
match your rod in weight and balance, and 
give you fast "thumbs-off" (one-handed) 
casting over longer distances than you ever 
dreamed possible. You can cast even the 
lightest baits without backlash. 

Compatible with virtually every plug or 
lure, the new high-speed gear ratio gives 
you fast “pop”-action, yet is powerful 
enough to reel in fish without “pumping”. 
The new open-face design (and desirable 
skirted spool) eliminates friction and 
prevents tangles. The anti-reverse is 
“whisper” silent, and the Microdisc 
Surge-Free Drag System won't let your 
fish run away. 

The most expensive reel sold by this 
huge firm, it is yours for only $2 if you act 
before December 17. (R25166) 


How to write 
a business letter 


Some thoughts from 
Malcolm Forbes 


President and Editor-in-Chief of Forbes Magazine 


ked Malcolm Forbes to 
'arned about writing a good 


business letter. One rule, "Be crystal clear.” 


A good business letter can get you 
a job interview. 

Get you off the hook. 

Or get you money. 

It’s totally asinine to blow your 
chances of getting whatever you 
want—with a business letter that 
turns people off instead of turning 
them on. 

The best place to learn to write 
is in school. If you're still there, pick 
your teachers’ brains. 

If not, big deal. I learned to ride 
a motorcycle at 50 and fly balloons 
at 52. It’s never too late to learn. 

Over 10,000 business letters 
come across my desk every year. 
They seem to fall into three cate- 
gories: stultifying if not stupid, 
mundane (most of them), and first 
rate (rare). Here’s the approach 


I've found that separates the winners 


it was written. So the reader 


from the losers (most of it’s just good ^ won't waste time hunting for it. 


common sense)-it starts before you 
write your letter: 


Know what you want 
If you don't, write it down—in 
one sentence. “I want to get 
an interview within the next 
two weeks." That simple. 
List the major points you 
want to get across—it'll keep 
you on course. 

If you're answering a letter, 
check the points that need 
answering and keep the letter 
in front of you while you write. 
This way you won't forget 
anything—that would cause 
another round of letters. 

And for goodness’ sake, 
answer promptly if you're 
going to answer at all. Don't 
sit on a letter—that invites the 
person on the other end to sit 
on whatever you want from him. 


Plunge right in 
Call him by name- not “Dear 
Sir, Madam, or Ms.”“Dear Mr. 
Chrisanthopoulos”—and be sure to 
spell it right. That'll get him (thus, 
you) off to a good start. 

(Usually, you can get 
his name just by phon- 
ing his company—or 
from a business directory 
in your nearest library.) 

Tell what your letter 
is about in the first para- 
graph. One or two sen- 
tences. Don't keep your 
reader guessing or he 
might file your letter 
away—even before he 
finishes it. 

In the round file. 

If youre answering a 
letter, refer to the date 


Be natural. Imagine him sitting 
in front of you what would 
you say to him?” 


People who read business letters 
are as human as thee and me. Read- 
ing a letter shouldn't be a chore— 
reward the reader for the time he 
gives you. 

Write so he'll enjoy it 
Write the entire letter from his 
point of view—what's in it for him? 
Beat him to the draw-surprise him 
by answering the questions and 
objections he might have. 

Be positive—he'll be more recep- 
tive to what you have to say. 

Be nice. Contrary to the cliché, 
genuinely nice guys most often fin- 
ish first or very near it. I admit it's 
not easy when you've got a gripe. 

To be agreeable while disagreeing— 
that's an art. 

Be natural—write the way you 
talk. Imagine him sitting in front of 
you— what would you say to him? 

Business jargon too often is 
cold, stiff, unnatural. 

Suppose I came up to you and 
said, “I acknowledge receipt of your 
letter and I beg to thank you." Youd 
think, “Huh? You're putting me on." 

The acid test—read your letter 
out loud when you're done. You 
might get a shock—but 
you'll know for sure if it 
sounds natural. 

Don't be cute or 
flippant. The reader won't 
take you seriously. This 
doesn’t mean you've got 
to be dull. You prefer 
your letter to knock 'em 
dead rather than bore 
'em to death. 

Three points to 
remember: 

Have a sense of 
humor. That's refreshing 
anywhere —a nice surprise 


їп а business letter. 

Be specific. If I tell you there's а 
new fuel that could save gasoline, 
you might not believe me. But sup- 
pose I tell you this: 

*Gasohol"— 10% alcohol, 9096 
gasoline —works as well as 
straight gasoline. Since you can 
make alcohol from grain or corn 
stalks, wood or wood waste, coal— 
even garbage, it’s worth some 
real follow-through. 


Now you've got something to 
sink your teeth into. 

Lean heavier on nouns and 
n adjectives. Use the 
nstead of the passive. 
Your writing will have more guts. 

Which of these is stronger? 
Active voice: “I kicked out my mon- 
ey manager.” Or, passive voice: “My 
money manager was kicked out 
by me.” (By the way, neither is true. 
My son, Malcolm Jr., manages most 
Forbes money—he’s a brilliant 
moneyman. ) 


“Tlearned to ride a motorcycle at 50 and fly balloons 
at 52. It's never too late to learn anything. " 


Give it the best you've got 
When you don’t want something 
enough to make the effort, making 
an effort is a waste. 

Make your letter look appetizing 


—ог youll strike out before you even 
get to bat. Type it—on good-quality 
812" x 11" stationery. Keep it neat. 
And use paragraphing that makes it 
easier to read. 

Keep your letter short—to one 
page, if possible. Keep your para- 
graphs short. After all, whos going 
to benefit if your letter is quick and 
easy to read? 

You. 

For emphasis, underline impor- 


tant words. And sometimes indent 
sentences as well as paragraphs. 


Like this. See how well it 
works? (But save it for some- 
thing special.) 

Make it perfect. No typos, no 
misspellings, no factual errors. If 
youre sloppy and let mistakes slip 
by, the person reading your letter 
will think you don't know better or 
don't care. Do you? 

Be crystal clear. You won't get 
what youre after if your reader 
doesn't get the message. 

Use good English. If you're still 
in school, take all the English and 
writing courses you can. The way 
you write and speak can really help 
—or hurt. 

If you're not in school (even 
if you are), get the little 71-раве 
gem by Strunk & White, Elements 
of Style. It's in paperback. It's fun 
to read and loaded with tips on 
good English and good writing. 

Don't put on airs. 

Pretense invariably impresses 
only the pretender. 

Don't exaggerate. Even 
once. Your reader will suspect 
everything else you write. 

Distinguish opinions from 
facts. Your opinions may be 
the best in the world. But 


ON | they’re not gospel. You owe it 


to your reader to let him know 


5) which is which. He'll appreci- 


_ ate it and he'll admire you. 
The dumbest people I know 
= are those who Know It All. 
Be honest. It'll get you 
further in the long run. If youre 


not, you won't rest easy until youre 


found out. (The latter, not speaking 
from experience.) 

Edit ruthlessly. Somebody has 
said that words are eet like inflated 
money—the more ef¢herrthat you 
use, the less each one ofthem is 
worth. Righter. Go through your 
entire letter just as many times as 
it takes. Annihilate 
all unnecessary words, ead sen- 
tences—even eaire paragraphs. 


“Don't exaggerate. Even oni 
suspect everything else you write." 


ит reader will 


Sum it up and get out 
The last paragraph should tell the 
reader exactly what you want him 
to do—or what you're going to do. 
Short and sweet. “May I have an 
appointment? Next Monday, the 
16th, ГЇЇ call your secretary to see 
when it'll be most convenient for 
ou: 

Close with something simple 
like, “Sincerely.” And for heaven's 
sake sign legibly. The biggest ego 
trip I know is a completely illegible 
signature. 

Good luck. 

I hope you get what you're after. 

Sincerely, 


{а £ nls 


Today, the printed word is more vital than ever. Now there is 
more need than ever for all of us to read better, write better and 
communicate better. International Paper offers this series in the hope 
that, even in a small way, we can help. 

If you'd like to share this article with others, we'll gladly send 
you free reprints. So far we've sent out over 27 million reprints of the 
series in response to requests from people everywhere. Doubleday 


ANVIWOO YU TVNOLLVNILENI 9861 O 


has now published 13 of the articles in a book, titled: How to Use 
the Power of the Printed Word. For the paperback version, send us 

a check for $5.95 made out to Doubleday. Write: International Paper 
Co., Dept. IPS, PO. Box 954, Madison Sq. Sta., N. Y, NY 10010. 


INTERNATIONAL PAPER COMPANY 
We believe in the power of the printed word. 


FAMOUS NATIONALLY ADVERTISED 


“TURBO 5502. 
CORDLESS 
ELECTRIC 
SHAVER 


With f 
Accessories 2 


ONLY 


355? 


UNBELIEVABLE 
BUT TRUE! 
NO 


DEALERS 
PLEASE! 


As part of a nationwide 

publicity campaign, 

the New York importing firm 

of the Direct Connection will give 

away one million (1,000,000) of its most expensive 
shavers — the Turbo 550Zrw with accessories 
for the astonishing low price of only $5 each to the first one 

million persons who write to the company address (below) before midnight, Jan. 30, 1987. 


These shavers are not copies. These are genuine famous Turbo 550Z тм cordless elec- 
tric shavers — the same shavers that have been nationally advertised in leading media 
throughout the country. This innovative shaver combines the proven rotary method 
with our exclusive ultra-thin flexible shaving head — scientifically designed to caress the 
unique shape and contour of your face for a smooth, clean, gentle shave. 

The latest Tri-rotaryrw shaving head includes three high speed, razor sharp, cutting 
edges that have been precision crafted of the highest quality stainless steel and whisk 
off unwanted hair and stubble at an incredible 10,000 rpm's! You get a shave that's so 
close and smooth — without those unsightly nicks and cuts that often occur when you 
shave with an ordinary razor. The unique shaving head makes this shaver ideal for use 
by both men and women. 

Not only the most expensive, but also the fastest selling cordless electric shaver ever 
sold by this huge New York firm. Sleekly designed of the newest space-age materials 
make this shaver rugged yet light weight to make shaving a breeze! Complete ac- 
Perm include a leatherette carrying case, protective shaver head cover, and clean- 
ing brush. 

Its cordless feature makes it ideal for traveling or a quick touch up anywhere. Makes a 
practical and impressive gift! 

These famous brand name cordless electric shavers will not be sold at this price by the 
company in any store. To obtain one at this promotional price, you must write to the 
company address below before midnight, Jan. 30, 1987. 

Each shaver is covered by a full one-year money back guarantee and will be replaced, 
free of charge, if it ever fails to function. There is a limit of two (2) shavers per address at 
this price, but requests which are mailed early enough (before Jan. 17) may request up 
to five. 

To obtain your famous Turbo 550Zrw Shaver with accessories, mail your name and 
address along with $5 for each shaver requested. Add only $2 shipping and handling no 
matter how many shavers you are requesting. Mail to: The Direct Connection, 
Dept. 8516, 37 West 26 Street, New York, NY 10010. 
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Safer chain saws 


Continued 


PW 
| Variation on nose guard prevents kick- 
back and provides stabilizing prongs 
| to imbed in ground or adjacent log for 
| a pivoting cut. Utilitip is one of new 
| Standard's anti-kickback devices. 


lem can be worse than that: “We've 
had casual users put their chain on 
backward. And—want to hear some- 
thing ironical? Several of the new 
safer chains increase the severity of 
kickback over ordinary chains if you 
happen to mount them backward!" 
© Don't take built-in chain brakes 
for granted. You must keep their mech- 
anism clean of oily sawdust and other 
debris if they're to work decisively. 

A large part of the education pro- 
grams undertaken in conjunction with 
the new safety standard is devoted to 
labeling. All power heads are now 
marked with a warning that tells 
users to follow the manual's safety 
precautions. Manufacturers are mak- 
ing warnings impossible to miss. Sev- 
eral have adopted a color-code system 
во that users must deliberately choose 
a saw or chain that lacks the anti-kick- 
back features. Unfortunately, there's 
no uniformity in color coding. Chain 
makers seem almost perverse in the 
range of colors they've chosen to iden- 
tify low-kickback chains: Windsor joins 
Stihl in using a green label; Oregon 
(Omark) is blue; Townsend, yellow; 
and Carlton, oddly enough, flags its 
safer chains red. 

It's worth your effort to make sure 
that any replacement chain you buy 
is a low-kickback design—even if 
you're mounting it on a pre-Standard 
saw. You might even want to consider 
replacing your old guide bar. 

A final word: Because the new stan- 
dard places responsibility for educa- 
tion on the dealer, don't be surprised 
if yours asks you to sign an acknowl- 
edgement that he's explained the dif- 
ference between low-kickback features 
and the more aggressive chain (or saw) 
that you're insisting on buying. It's 
for his own liability defense, and it's 
appropriate, isn't it, that you assume 
responsibility for the added risk you're 
taking upon yourself? 


Shredder showdown 
Continued from 'e 69] 


stacked on a vertical shaft so that 
it chops debris like a food processor. 

Unfortunately, the 4-hp 5000B was 
also the most disappointing. The 
shredding mechanism spit out leaves 
virtually untouched, and many times 
large twig pieces came flying out. The 
chipper feature would only accept 
small green branches, and anything 
approaching its two-inch capacity was 
too much for it. 

The two other mid-size units, the 
3-hp Scotchmen SC603 and the 5-hp 
Speedy Esquire, were fair performers. 
They both are hammer-mill shredders, 
but only the Scotchmen has a sepa- 
rate chipper. The 16 flails on the Es- 
quire do a good job of chopping up 
cuttings. But the machine is some- 
what crude—the most old-fashioned 
of the group. The oil drain and oil 
fill cap are almost inaccessible, for 
example, and it has no provision for 
preventing blowback: When you put 
material into the shredding chute, de- 
bris shoots out the top in all direc- 
tions. Other machines use a plastic 
flap of some kind to keep waste in the 
shredding compartment. 

The 12-flail Scotchmen was a fair 
shredder at best. Leaves and pieces 
of twigs tended to get through un- 
scathed. Its chipper was impressive, 
though, aggressively chewing limbs up 
to its maximum 1%-inch capacity. 
Like the Esquire, this machine was 
not sophisticated. The castings of a 
number of its parts were crude, for 
instance, and its wheels were small. 

The last two machines, the 8-hp 
Super Tomahawk and 7-hp Mighty 
Mac, turned in problem-free perfor- 
mances. I was skeptical of these units 
because the manufacturers boast 
three-inch chipping capacities, but 
both machines did the job handily. In 
fact, the Tomahawk surprised me with 
its aggressiveness: When I shoved a 
thick branch into its chipper funnel, 
the machine sucked it in with such 
force that I was taken off guard. The 
Tomahawk is lighter and more com- 
pact than other heavyweight shred- 
ders, and, with its large, thick wheels, 
it is easy to maneuver. It is well put 
together and, with a 16-flail hammer 
mill, a thorough shredder. 

The Mighty Mac chipped everything 
I fed it, but not with the gusto of the 
Tomahawk. It has 24 flails, though, 
so it is an excellent shredder. With its 
horizontal layout, wheelbarrow-like 
handles, and rearward center of grav- 
ity, it was extremely easy to move. 

Shredders have come a long way in 
the last few years. You don’t have to 
either settle for a big machine or do 
without. Between the new imports and 
the old standbys, there’s now a shred- 
der for every need. us 


Guard Your Family Against Old 
Man Winter With Chill Buster 
Window Insulating Systems 


Chill Buster | System 


Creates insulating air pocket that protects you and your family 
from drafts and chills. Available in white or brown. 


Chill Buster | uses interlocking inside fastener 


give windows a "finished" look. Simply snap film in place 


between interlocks and shrink with hair dryer to 


Complete Handy Kits Let You Do The Job Fast! 


< 


strips that 


form tight seal 


40 IN. WIDE BY 


SOIN. WIDE BY | 


60 IN. WIDE BY 


251 Jong & 
75 Ft. Fastener #IF-100 $19.95 
50 Ft long & 
150 Ft Fastener HIF-101 $35.95 
75 Ft long & | 
200 Ft. Fastener її-102 $4995 | 


#IF-200 $2295 | 
"201 $38.95 
#IF-202 $5295 


#IF-300 $24.95 
#IF-301 $44.91 
18-302 $67.98 


Patio Door Picture Window Size — 84 in x 9 Ft & 35 Ft of F: 


astener - Stock WPIF-101 Cost $9.95 


Chill Buster Il System 


Kit Contains Everything You Need! 


Low-cost tape-on system 


40 IN. WIDE BY 50 IN. WIDE BY 60 IN. WIDE BY 


25 Ft long & 
75 Ft. Tape " 
50 FL long & 
ойле | н 
75А 
Zen ie й 


installs іп minutes with 
double-sided tape. No 
measuring, no cutting. 
Chill Buster Systems 
give you added pro- 


HW-101 $ 995 | #HW-201 $10.95 
#HW-202 $18.95 | BHW-302 $22.95 


HHW-203 $24.95 | #HW-303 $30.95 


#HW-301 $11.95 
HW-102 $17.95 
HW-103 $23.88 


tection and comfort. Patio Door/Picture Windo 


м Size — 7 FL x 9 Ft. & 35 Ft. of Tape - Stock HPHW-100 Cost: $6.95. 


Order Extra Supplies At 


Interlocking Fasteners 
Add Clean, Crisp Look To Insulated Windows 
25 Feet Long Stock #FS-101 Cost $ 5.50 
50 Feet Long Stock #FS-102 Cost $ 9.95 
75 Feet Long Stock #FS-103 Cost $14.90 
100 Feet Long Stock #FS-104 Cost $19.25 


Fast, Easy Installation: 
1/2* wide and 110 Ft. Long — Stock 


Crystal Clear Heat Shrink Fil 


Top quality plastic film is specially 
designed for window insulating systems. 
It's 100% clear, tough, inside, and durable 
with high tensile strength. Film shrinks to 
form tight seal with household hair dryer. 


Order Enough To Insulate All Your Windows! 


Double Sided Acrylic Tape 


Made specially for window insulating systems. 
Provides tight, durable bond to plastic window film. 


Low-Cost In Any Quantity. 


Fasteners work with all heat 
shrink type films, come in 26" 
long easy cut strips. Self- 
adhesive back sticks to frames 
or trim. Available in white or 
brown, canbe painted any color. 
No special skills or tools needed. 


Send For Our 
Free Catalog 


ORDER TOLL FREE: 
Call 1-800-325-2826 
In PA Call: (215) 322-0363 
6 Days a Week 
830 am to 6:30 pm EST 
VISA — MASTERCARD (a minimum 
„ Charge order is 51500) 


81-101 
m 


Cost: $3.95 


„Energy Arsenal DeptPS-11 
»107 Industrial Dr., Ivyland, PA 18974 


ga 
stocks COLOR отк 


[er 


AW WIDE BY | ТИТ 


60IN. WIDE BY 


“н 
aor 
120 Fl 


MPFAD! $ 7.96 | HPF-501 $ 995 
APFA02 $14.95 | wPF-502 $17.95 
#PF-403 $1995 | аРЕ-503 $24.95 


3PE601 $1 
#PF-602 
#PF-603 $28. 


96 | #PF-803 $35.05 Postage à nanang 


SHIPPING RATES AND PRICES — PLEASE NO C.0.0's 


Рава 6% Sales Tax 


Total for 
Merchandise 


yp io 
1000 | 15.00 | 20.00 |3000 


35.00 


OVER | TOTAL ENCL. 


10000) 


1001 [15.01 CHEE 


Shpg & Ое! 275 | 300 | 325 | 350 


3501 [4501 
4500 | 99.00 
375 | 475 


675 


‘OUR GUARANTEE: SHOULD YOU NOT FEEL SATISFIED, KEEP THE PORTION YOU HAVE INSTALLED AND 
RETURN THE UNUSED PORTION WITHIN 15 DAYS FOR A COMPLETE REFUND LESS POSTAGE AND 


HANDLING. 


Energy Arsenal Dept. рѕ-11 


107 Industrial Drive, Ivyland, PA 18974 


DOME HOME KITS 


Spacious...Efficient... Affordable... Monterey 
Domes Homes аге designed _. 
for a lifetime of savings. 
Up to 50% more ener- 
gy efficient than every- 
day homes. Patented 
building system 27% 
comes precut $ ZE 
and color coded. 


BRIEFS E Medicare Pays 80% 


BRAND NEW - No truss. belts or hard pads Wash and 
wear 88% coton Wear 24 hrs. Looks like regular 
underbriel. Operation not necessary. Money-back guar. 
Write or call for FREE brochure in plain wrapper 


Toll FREE 1-800-325-0007 (24 hrs./7 days) 
(Fla. call collect 305-235-7736) 


H.P.H. CORP. (Ortho /Med. Mig.)Dept. H86-E 
1939-C Del Prado Blvd., Cape Coral Fl. 33904 


-> 
OSAS Send for 100 page color 
m» E E U Catalog & Plans Book. $6.00. 
NARAD Fully Guaranteed! 
MONTEREY DOMES. lane ав и mmm 
eco нына i Cog d Poe i Baca f 
sed eh a Done sembly Meal oran tal. 


‘Man 

City State Z- 

Send To: MONTEREY DOMES 

1760 Chicago Ave. Dept. ARI 
Calif. 92517 
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CABLE TV 


GUARANTEED LOWEST PRICES IN U.S. 


Jerrold, Hamlin, Zenith —Many others! Lowest Dealer 
Prices! Orders shipped within 24 hours! FREE ILLUS 
TRATED CATALOG! MasterCard-VISA-COD accepted. 
PACIFIC CABLE CO., INC. 1-800-345-8927 
732512 Reseda Blvd., 41401 Reseda, CA 91335 


Don’t Buy а 
BIG TILLER... 


Fora Small Job! 


7 {2 v oun 
Buy a Mantis! 

Big tillers weigh almost 300 Ibs. 
Mantis weighs just 20 Ibs. (women and 
older gardeners love it)! 

Simply turning a 300-+Ib. tiller in a 
backyard garden is a challenge. 
Mantis starts with a flick of the wrist... 
turns on a dime... and weeds between 
narrow rows and along fence lines. 

The Mantis takes the work out of 
growing flowers and vegetables... 
so you can have more time to enjoy the 
results! 

Most big tillers were designed to just 
till. Mantis was designed from the 
beginning for a variety of useful attach- 
ments. Tiller. Weeder. Furrower. Edger. 
Lawn Aerator. Lawn De-Thatcher. Hedge 
Trimmer. 

Best of all, Mantis costs a fraction of 
what you'll pay for a big tiller. 

3-Week In-Your-Garden Trial! 

Mantis has a Lifetime Warranty on 
the tines (if they ever break, we'll 
replace them). A Lifetime Replacement 
Agreement on the engine. And a 3- 
Week In-Your-Garden Trial (if you don't 
like it, we'll take it back and give you a 
full refund). 


"What a pleasure to use. Never again 
will we have to rent a tiller, work like 
crazy to get it back on time, need two 
people to put it into and out of the car, 
get bounced all over and wind up with 
sore arms and headaches." 


Ruth and Patrick Eagen 
Hempstead, New York 


NOW ON SALE 


Lowest Price of the Year 


Mantis Manufacturing Co. 
1458 County Line Rd., Dept. 3038 
Huntingdon Valley, PA 19006 
(215) 355-9700 

Please send more information on the 

Mantis Tiller/Cultivator. 


| Мате 
Address 
| City 


© MMC 1986 


State Zip 
L — — — — == = 


110 | POPULAR SCIENCE 


Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 


Poruvar Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay 
$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned, 


асе. 


ELECTRICAL 
CONNECTOR 


Carburetor warmer 


Some four- and six-cylinder engines 
use a grid-type electrical heater called 
an early fuel evaporator (EFE). The 
EFE is positioned under the carbu- 
retor. Its job is to preheat the air-fuel 
mixture when the engine is cold to 
promote smooth operation. When the 
engine reaches proper operating tem- 


perature, the EFE is switched off. If 
your car runs poorly, stalls, or hesi- 
tates when cold, check to see if it is 
equipped with EFE. If so, the EFE 
grid may be burned out or other cir- 
cuit components may be damaged. Fol- 
ow the repair-manual procedure to 
pinpoint the problem. 


THRUST WASHER 


An engine that runs rough may have 
an insulation break in a spark plug 
or coil wire. To find out if that’s the 
problem, attach a wire to the shaft of 
a screwdriver with an insulated han- 
dle, and fasten the loose end of the 
wire to a ground. Start the engine and 
look for sparks as the screwdriver tip 
moves along the cables. 


Starter overhaul trick 


Replacing the starter drive assembly 
on a General Motors starter can be 
frustrating. Engaging the drive re- 
tainer and snap ring without a spe- 
cial GM tool is tricky. But to get the 
job done, position two pliers as shown. 
Then squeeze both to force the snap 
ring into the retainer and groove in 
the armature shaft. 


MAKE SURE 
VENT IS OPEN 


DIFFERENTIAL. 
HOUSING 


Blown rear-end seal 


Simply replacing the leaking axle seal 
on a rear-drive may not keep the prob- 
lem from recurring. Rear differentials 
are vented. If the vent is clogged, heat 
and pressure in the housing will blow 
the seal again. So whenever an axle 
seal is replaced, you should examine 
the vent system for a clog 


INBOARD 
BRAKE SHOE 


Rattle cure 


A loose disc-brake pad can cause an 
annoying rattle. To determine if the 
rattle is brake related, drive until the 
rattle becomes apparent. Then, gently 
apply the brakes. If the noise 
check for missing or tired ant: 
springs. Pads designed without springs 
can be tightened by rebending their 
anti-rattle tabs. 


COMMODORE PLUS/4= 
COMPLETE 
COMPUTER SYSTEM 


NOTE: Monitor not 
available. The Plus/4™ 
сап hook up to your TV. 


Factory new! 
Factory warranted by Commodore®. Built-in 
software for word processing, data process- 
ing, spreadsheets and 128 color graphics! 
Commodore® designed this Plus/4™ specifically for program- 
mers and small businesses! And then they made it VERY EASY 
to learn and use for novices. Popular business software is 
available for a variety of purposes. For programmers, this 
machine has easy-to-use powerful commands and 60K of 
usable memory. Can hook up as many as four disk drives. 
Team up the computer with our compatible units of famous 
brand, factory reconditioned and warranted DISK DRIVE and 
DOT MATRIX PRINTER! Sorry, we can't print the brand name of 
the disk drive and printer. But phone us Toll-Free and we can tell 
you. With Disk Drive for data storage and Printer for “hard 
copies”, you'll have a complete system...at low liquidation 
prices. Order TODAY! 


Units sold individually or in any 
combination you desire. 


prt 


PRINTER 


Мет H-1691-3831-005 Ship, hand: $7.00 


COMPLETE SYSTEM 
WITH 20 FREE FLOPPY DISKS 


Total Original List ... 5827.90 


for programmers! 


Additional Features of 


COMMODORE PLUS/4 
Data base of 999 records. Com- 


odi 

for graphic: 

windowing capabili 

ible with all Commodore hard- 
ware except joystick and dataset. 
NOT compatible with C64 
software. 


5%" floppy. 
RAM, 16K Ri 
age of 170K formatted da! 


DOT MATRIX 
PRINTER 

Bi-directional 6 x 7 dot matrix 
impact pri 

second. Has ир 


C.0.M.B. Direct Marketing 
1 1405 Xenium Lane N/Minneapolis, MN 55441-4494 
| Send the following items. (Minnesota residents add 6% sales 
tax. Sorry, no CODD. orders) 


Corp. нет Н-1691 


| Send COMPLETE SYSTEM(s) Commodore Plus/4™, Disk 
Drive, Printer and Floppy Disks. Item H-1691-5035-019 at $339 
Liquidation | each pius $19 each for ship, handling. 


Priced At Only... 
Item H-1691-5035-019 Ship, hand: $19.00 


Credit card customers can order by 
24 hours a day, EEE — 
VISA. 


7 days a week. e | 
Toll-Free: 1-800-328-0609 


Sales outside contiguous 48 states are subject to 
special conditions. Please call or write to inquire. 


(C OM B pirect Marketing com. 


Authorized Liquidator 
1405 Xenium Lane North 
Minneapolis, Minnesota 55441-4494 


| Send— COMMODORE PLUS/4™ COMPUTER(s) Пет H- 
1691-5035-001 at $79 each plus $8 each for ship, handling. 
| Send. DISK DRIVE(s) Item H-1691-3553-013 at $149 each 
plus $8 each for ship, handling. 
1 Send. — PRINTER(s) tem H-1691-3831-005at $119 each plus 
$7 each for ship, handling. 


q © My check or money order is enclosed. 


| Charge: O visae О MasterCard» О American Express® 


Acct. No. Exp. 
PLEASE PRINT CLEARLY 


1 Name 
1 address 
| civ 
| sae 

Phone —L 
I 


Sign Неге. 
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An outstanding watch value: on land, at sea, and underwater . . . 


Navigator" Watch 


Now, with new ratcheted safety ¢ 499 5* 
bezel, and still only — 
*But read the ad for an even better deal! 
We this watch to work, to play, to swim and dive. The Navi- 
gator™ Watch is powered by а sophisticated, ultra-accurate 
japanese quartz movement that is powered by a tiny mer- 
cury cell. It should last at least 18 months before you 
replace it. The Navigator" has both luminous analog dial 
and LCD display. It gives you dual time capability. The 
LCD display shows time continuously — in 12-hr. or 
24-hr. mode. Push the button and you display day and 
date. There is a subtle yet insistent alarm and a switch- 
able hourly time signal. The stopwatch/chronograph 
reads to 1/100 secs. and has “interrupt” and Лар” modes. 
A light switch illuminates the SM 
The Navigator" Watch is totally executed in black 
metal, including the linked, stainless steel band. It is water- 


ТАБ proof to 150 ft. The пем, exclusive ratcheted safety bezel 
successful prevents you from staying underwater longer than you had 
products are planned. The crystal is “mineral glass—it will never scratch. 
Б Жек We import these outstanding watches directly in large 


quantities and are able to offer them for just $49.95. Nation- 
al catalog houses offer the identical watch for $120 or more, 
and that's without the exclusive safety bezel. But here is an 
even better deal: Buy two for $99.90, and we'll send you a 
third one absolutely FREE, with our compliments. Take 
advantage of this outstanding offer while it is available. 


Note: For quantity orders (100+) with your compa- 
ny logo on the dial, call Mr. Gerard at (415) 543-6570 
or write him at the address below. 


haverhills 


since 1967 
131 Townsend Street, San Francisco, CA 94107 


TOLL FREE (800) 431-9003 
24 hours a day, 7 days a week 
Please give order #1015B668 If you prefer 


need daytime phone for all orders and issuing bank 
for charge orders. We cannot ship without 
formation. UPS/insurance: $5.95 tor one Navigator 
Watch, $6.95 for three. Add sales tax for CA deliv- 
ery. You have 30-day return and one year warranty 


Introducing 
The Rascal Front Runner 


Our most affordable 
electric 3-wheeler 


Compact and portable so you can take 
it anywhere. Features one-hand con- 
trols, battery charger, lightweight parts 
and more. Medicare and private insur- 
ance reimbursable. Priced below most 


*Custom Fit to 


any Fireplace. titanium stainless. other front wheel drive 3-wheelers. 30 
“Easy to install. fee e as day money back guarantee. Call or 
“Thermostatically extras to 

led, s “No dai send coupon for free color brochure. 
automatically. Creosote Buildup 


And best of all you can enjoy your fireplace 
while saving on your heating bills because 
with Hearth-Aid II * you don't need to sacrifice 
your fireplace's appearance or the delight of 
ап open fire to be energy efficient. 
Works with: Wood, coal, or gas logs. 

For Free Information, Write or Call: 


Thermalite Dept PS, 1124 Harpeth Industrial Ct. 


Electric Mobility Corp. Dept. 1735 
1 Mobility Plaza, Sewell, NJ 08080 


Name 
Address 


Franklin, TN 37064 
Nationwide Toll Free: 1-800-742-HEAT 
TN Onlv: 615-794-8425 


We specialize in arches, corners & prefabs. 


112 | POPULAR SCIENCE 


The basement heating lines of many 
older homes are insulated with hand- 
packed asbestos layers. Asbestos dust 
in the home can be a serious health 
hazard, especially if the insulation is 
beginning to flake. 

Here's a simple yet safe way to re- 
duce this hazard. First, add a couple 
of drops of liquid detergent to a plant 
mister filled with water. Use the fin- 
est setting, and mist pipes to settle 
any dust. Then drape the full length 
of the pipe with kitchen plastic wrap, 
letting the wrap gently float over the 
pipe, and carefully seal it. To finish, 
wrap the pipe with heavy-duty alu- 
minum foil, and fold the loose edges 
over to make a good seal. During the 
process, wear a mask that controls as- 
bestos fibers, and take special care 
with vertical sections of pipe that 
enter the ceiling.—Gregory R. Cohen 


WORLD'S TINIEST 
35X BINOCULARS 


MIRACLE OF MICRO-TECHNOLOGY—Micro 
Spy—world's tiniest, mass-made binocular. Only 
2x3 inches & under 2 ozs. Fits your hand, yet gives 
samehigh power & гапде аз certain heavy binocu- 
lars costing much more! 

BNEW & REVOLUTIONARY! Awarded Patent 
Pend. #2050 & British Reg. 981196 for outstanding 
engineering & construction. Microtek Nonpris- 
matic Lenses pull in homes, buildings, people, 
mountains, etc. up to 20 MILES AWAY. Smooth 
Variable-Power Focusing and 9 other great fea- 
tures will amaze you. Study suspects & their secret 
doings—without being seen! 

EM GREAT FOR ALL SPORTS! Carry it in vest 
pocket for thrilling close-ups of baseball, football, 
boxing, horse & auto races, etc. Enjoy front-row 
seats from the bleachers. Also great for movies, 
plays & TV. 

4-10 YEAR MONEY BACK GUARANTEE -« 
If ever dissatisfied, return for refund of purchase 
price. Send only $5 plus $1 postage & handling for 
each binocular. LIMIT: No more than 3 per reader. 
Floridians: Add 5% tax."©1986— 


ASTOR SCOTT INC., Dept. 568-N-SB 
2425 Colee, Ft. Lauderdale, FL 33303 


FACTORY DIRECT 
GRANDFATHER CLOCKS 
Do-It-Yourself Clock Kits 


si 


5.5300 


(including movement and dial) 


* Solid 3/4" hardwoods: 
black walnut, cherry, oak 

© Heirloom quality 

* Solid brass West German 
chiming movements 
and dials 

* Easy to assemble kits or 
completely assembled 
and finished 

© Money back guarantee 


SEND $1 FOR 
32-PAGE FULL 
COLOR CATALOG 


Dept. 2120, Emperor industrial Park 
Fairhope, Alabama 36532 ® Phone 1-205-928-2316 
| am interested in O Finished Clocks. 

О Do-It-Yourselt Kits 


Name. 
[p ——— 
City 


заеє_ _ Zp 
(please print) 


HEAVY DUTY AIR TOOLS 
AT BIG SAVINGS TO YOU! 


FACTORY NEW! FIRST QUALITY! 


As authorized liquidators of consumer products, we sometimes run across special 
opportunities that are NOT genuine liquidations. And here is one of them! The U.S. importer 
of these industrial quality air tools was anxious to expand its market. We knew we could 
provide the big sales volumes they were looking for. But first, we thoroughly inspected the 
tools to assure top quality for our customers. Then we checked on the importer's service. It 
was efficient concerning warranty, parts and service. So we wrapped up the deal! And 
here it is! Outstanding values on exceptionally fine quality air tools. Getthe ones you need 
or always wanted...at money-saving LOW prices! 


ALL AIR TOOLS BACKED BY IMPORTER'S ONE YEAR WARRANTY! 


м, 3/8" AIR 
RATCHET 
WRENCH 


Sturdy, solid metal construction 
Fast and easy to use on nuts and 
bolts. All ball bearing design. 
Variable speed throttle. Durable 
ratchet head supplies up to 50 Ibs. 
torque. Positive socket retention. 
4 СЕМ at 90 PSI. 150 RPM. 


989 525 


Нет Н-1662-7001-027 Ship, hand: $4.00 


GREASE GUN 


Acute angle for easy access in 
hard-to-reach areas. Air vent 
valve. Three-way filling: from 
pump, suction of bulk lubricant, 
or cartridge load. Delivery at 
1500-5000 PSI. 30-150 PSI air 
pressure needed. 


SPRAY GUNS 
SILVER TOUCH GUN 


Dual action trigger for air 
only or air/paint. Adjust 
able pattern. 4-6 CFM at 
70-110 PSI. 1-qt. alumi- 
num canister. Dripless 
vent 


Mfr. List. ..592.00 


i534 y 


Мес: ^1662-7001-076 
Ship, hand: $5.00 


TOUCH-UP 

SPRAY GUN 

For shading, spotting. Self-cen- 
tering brass nozzle. Adjustable 
pattern. 8-oz. aluminum cup. 
1.8mm orifice. 2.8 CFM at 30 
PSI. 4 CFM at 50 PSI 


(COMB Direct Marketing Corp. 


Authorized Liquidator 
1405 Xenium Lane North 
Minneapolis, Minnesota 55441-4494 


0 1/: rr 
IMPACT 
WRENCH 


Rugged, one-piece aluminum 
housing. Pistol-grip handle with 
contoured trigger throttle, Built- 
in air regulator, 4.5 СЕМ at 90 
PSI. 6500 RPM. Four torque 
settings: 150, 195, 215, 230 
ft/Ibs. 


es 


Mir. List: 71.00 


AIR 
NIBBLER 


For metal cutting where precision 
and flat edges are desired. Adjust- 
able die guide for forward, back- 
ward, right or left. Cuts up to 1/16" 
steel; 5/64” aluminum. Alloy steel 
punch, 4 CFM at 90 PSI, 3500 RPM. 


Mem H-1662-7001-035 Ship, hand: $4.00 


Credit card customers can order by phor 


7 days a week. VISA (Mastercard 
-— 727, 


Toll-Free: 1-800-328-0609 


contiguous states are subject to 

Please call or write to inquire. 
C.0.M.B. Direct Marketing Corp. Item Н-1682 

1 1405 Xenium Lane N/Minneapolis, MN 55441-4494 
Send__3/8" Air Ratchet Wrench(es) tem H-1662-7001- 
027 at $25 each plus $4 each for shipping, handling. 
Send. Grease Gun(s) Нет H-1662-7001-241 at $20 
each plus $3 each for shipping, handling 

1 $3 each for shi indi 
Send. Silver Touch Spray Gun(s) Item H-1662-7001- 

1 076 at $34 each plus $5 each for shipping, handling. 
Send. — Touch-Up Spray Gun(s) item H-1662-7001-068 

1 at s24 each plus $5 each for shipping, handling. 
Send. —1/2" Impact Wrench(es) Item H-1662-7000-995 
at $26 each plus $3 each for shipping, handling. 
‘Send—_Air Nibbler(s) ет H-1662-7001-035 at $59 each 
plus $4 each for shipping, handling. 


(Minnesota residents add 6% sales tax. Sorry, no C.O.D. 

orders.) 

О My check or money order is enclosed. (No delays ini 
processing orders paid by check, thanks to TeleCheck)! 

Charge: O VISA® Û MasterCard» Û American Express® 

Acct. No. Exp 0 

PLEASE PRINT CLEARLY 


і 
l 
! 
| Name 
| 
I 
I 
1 


Address 


Sign Here 


Wordless Workshop 


By ROY DOTY 


E eslee of Havertown, jea. yours ( 
Social Sect Wordless, PoPULAR ladison Ave. 
0017. Only purch; be acknowledged. 
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Special Introductory Offer From RCA.. 


Daryl Hall: 3 Hearts, 
Dreamtime, Only A Vision, | 
Wasn't Born Yesterday, others 
RCA 123691 

Mozart, Requiem • Schreier 
leads the Leipzig Radio Choir & 
Dresden State Orch, 

Philips DIGITAL 115039 


Elvis’ Golden Records» Hound 
Dog, All Shook Up, Heartbreak 
Hotel, Jailhouse Rock, Don't Be 
Cruel, etc. RCA 133855 


Pat Benatar: Seven The Hard 
Way з A Weapon, Invinci- 
ble Le Во Age, Red Vision, Big 
Life, others. Chrysalis 144101 
Grieg, Peer Gynt Suit 
Sibelius, Pelleas & Meli 
Berlin Philharmonic/Karajan. 
DG DIGITAL 115169 

Chick Corea: Elektric Band 
Rumble, Side Walk, Cool Weasel 
Boogie, Got A Match?, etc. 
GRP DIGITAL 140093 


Lionel Richle: Can't Slow 
Down-AII Night Long (All Night), 
Running With The Night, etc. 
Motown 110767 


Bach, Brandenburg Concertos 
Nos. 4-6 + The English Concert 
led by Trevor Pinnock 

Archiv DIGITAL 125417 

Robert Palmer: Riptide 
Addicted To Love, Hyperactive 

I Didn't Mean To Turn You On, etc 
Island DIGITAL 133507 


Pointer 
Dare Me, Bi 
You, Pound Pound Pound, more. 
RCA 124611 


Wagner, Orchestral Highlights 
From The Ring Vienna Philhar- 
monic Orchestra/Solti. 

London DIGITAL 115426 

ZZ Top: Afterburner + Sleeping 


Bag, Stages, Rough Boy, Velcro 
Fly, etc. Warner Bros. 164042 


James Galway & Henry Mancini: 
In The Pink + The Pink Panther, 
Pennywhistle Jig, more 

RCA DIGITAL 151758 

Phil Collins: No Jacket Required 
One More Night, Sussudio, Don't 
Lose My Number, Inside Out, etc. 
Atlantic 120771 


(Pay just shipping & handling) 


when you join the Compact Disc Club 


Dire Straits: Brothers in Arms 
Money For Nothing, Walk Of Life, 
One World, etc. 

Warner Bros. DIGITAL 114734 
Dvořák, Symphony No. 9 (New 
World) * Chicago Symphony 
Orchestra/Solti 

London DIGITAL 115168 


The Cars: Greatest Hits 
Tonight She Comes, Drive, You 


Might Think, Shake It Up, others. 
Elektra 153702 


gohn Cougar Mellencamp: 
Scarecrow - 

ROCK I The USA. 
Riva 144512 


The Glenn Miller Orchestra: In 


с. 


‘The Digital Mood- In The Mood, 
Chattanooga Choo-Choo, ete. 


115146 


GRP DIGITAL 143293 


Led Zeppelin IV (Runes) Stair- 
way To Heaven, Black Dog, Rock 
And Roll, Four Sticks, etc. 
Atlantic 112014 


Beethor 
Nos. 1 & 2+Emanuel Ax, piano. 


Royal Philharmonic/Previn. 
ВСА DIGITAL 173469 


115356 


154381 


THE ULTIMATE IN SOUND AND SAVINGS! 
Yes, any Compact Disc here is yours FREE —when you become | 
a member of the Compact Disc Club. You pay only shipping and 
handling —then need buy just one more selection at regular Club | 
prices (usually $15.98) during the next year. 


1 
HOW THE CLUB OPERATES l 
As a member, you select from hundreds of exciting Compact 
Discs described in the Club's exclusive bulletin mailed to you 13 l 
times a year. Each issue highlights a Featured Selection in your 1 
preferred musical division plus an impressive array of alternate 
selections. If you'd like the Featured Selection, you need not do | 
athing; it will be sent to you automatically. If you'd prefer a different l 
Compact Disc, or none at all, just return the Notification Card 
enclosed with each issue of CD Discovery by the date specified I 
onthe card. You will have at least 10 days to decide, or youmay l 
return your Featured Selection at our expense. And you may 
cancel your membership at any time, after completing your l 
membership agreement, simply by writing to us. | 
1 
1 


HALF-PRICE BONUS PLAN! 
As a member of the Compact Disc Club, you enjoy big savings. 
With every Compact Disc you purchase at regular 
Club prices, you receive a bonus certificate. 
Collect two bonus certificates and take a 
Compact Disc of your choice for just half the 
regular member's price, plus shipping/handling. 


CD25 ا‎ I rms 


m= — — 


YOUR SAVINGS START HERE. 


Mail to: Compact Disc Club/ P.O. Box 91412 / Indianapolis, IN 46291 


YES, please enroll me as a member of the Compact Disc Club and 
send me the Compact Disc | have indicated below free. | need buy just 
one more CD at regular Club prices in the next year... without obligation 
to buy anything further! (Shipping/handling added to each shipment.) 


WRITE THE NUMBER OF YOUR FREE MEMBERSHIP CD HERE: [ 


| am most interested in the following type of music—but am 
always free to choose from both categories (check one only): 


1 [] CLASSICAL 2 Г] POP/SOFT ROCK 

Om. 
Ons. 
[Miss First Name Initial Last Name (PLEASE PRINT) 
Address Apt 
City State Zip 
Telephone ( ) 

Area Code 


Limited to new members; continental U.S.A. Only one membership 
рег family. We reserve the right to request additional information 
ог reject any application. Local taxes, if any, will be added. 


© 
C rn ЕНИН, 


TE 


= ——— cl 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Advertising Sales, Popular 
Science, 380 Madison Avenue, New York, N.Y. 10017 


-THE ORIGINAL m 


SIDE-KICKS are the newest concept in 
snow plowing, Clears snow twice as fast 
эз conventional plows in car filled lots 
The exclusive design requires fewer 
passes by containing the snow in front 
of the plow. On or off in a minute. 
SIDE-KICKS saves lime, gas and truck 
wear. Use them once and you too willbe 
convinced that SIDE-KICKS are a must 
for today's Pros. 

SIDE-KICKS are as tough as they are 
good looking. Centari* black enamel 
finish over an Epoxy primer protects 
your SIDE-KICKS for many years of 
rugged use. 

SIDE-KICKS attaches to 6 ft. or 714 ft 
plows. Easy installation instructions 
included for a custom fit. Not recom- 
mended for trucks with litt kits or over 
sized tires. 

Certified checks or 

money orders only 534995, pair 
Shipped U.P.S. Weight 66 lbs. a рай. 
Formore ion cal 

(312) 5374 


HEAVY DUTY 
QUALITY 
CONSTRUCTION 


MAIL TO: SIDE-KICKS СО. 
385 SOUTH WOLF ROAD 
WHEELING, IL 60090 


YES! reste sens me my pn 
о! SIDE-KICKS, Enclosed 
is my certified check or money order 
for $349.95. | will pay the UPS charges 
upon delivery 

ILLINOIS RESIDENTS ADO 7% SALES TAX 


SIDE-KICKS 


The NEW Snow Plow 
Attachment That Can 
Quickly Pay For Itself 
by Cutting Plowing 4 
Time in Half! 


DEALER 
INQUIRIES 
WELCOME 


Look for 
Holiday 
Gift Ideas in the 
December Issue 
from these 
fine companies. 


Designed to perform better. 


$ Cobra 


yk DAN; 
ў 
еа. 


tEVELFFE 


THE ONE LEVEL FOR EVERY J08 


UNPARALLELED ELECTRONIC ACCURACY 
THE PERFECT GIFT for pro or handyman. No more costly, time- 
consuming errors due to inaccurate "hall-Dubbie" readings 
Audio LEVELTONE signals "LEVEL" trom a distance. makes 
tough jobs easy! Red/Green LED BARGRAPH displays exact 
position. GREEN means LEVEL! PROTRACTOR DIAL. Оа! in 
desired angle. or find unknown angle by turning knob until tone 
& light appear. AUTO TURN-OFF in one minute saves battery 
power. Use LEVELITE alone, or snap into our exclusive 2, 3, 4. 
or 6 ft, rails, whichever fits the job! 
SPECIAL CHRISTMAS OFFER!!! 
FACTORY DIRECT-- 
LEVELITE ELECTRONIC LEVEL (reg. $49.95). 
LEVELITE w/ 2 FT. RAIL (reg. $59.90) 
LEVELITE w/ З FT. RAIL (reg. $64.90) 
LEVELITE w/ 4 FT. RAIL (reg. $69.90) NOW $47.95 
LEVELITE w/ 6 FT. RAIL (reg. $79.90) NOW $55.95 
EXTRA RAILS: 3'—$13.95, 4' —$17.95, 8 —$25.95. 
Add $2.00 postage & handling for each item. 
WA residents add 7 8% sales tax 
****MC or VISA users may PHONE (206) 734-0602**** 
Enclose check or money order payable to: 
FCI LEVELITE. P.O. Box 5448. Bellingham. WA 98227 


NOW $34.95 
NOW $39.95 
NOW $43.95 
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© NEW ENGINE - 
18 hp Twin Cylinder 


© NEW POWER - 
4500 Ibs. Max. Pull 


© NEW LOADER - 


Lifts 750 Ibs. 


to 7% ft 


© NEW BACKHOE - 
Digs & Loads to 8 ft 


Catalog — showing 


‘Magnatrac—Kit 
construction & 
uses ....... $1.00 
Plans — for build: 
ing a Magnatrac 


from local ma- 


terials .... $7.00 


کے 


cS 


STRUCK-KIT Dept:PS116 
Cedarburg, Wisconsin 53012 


q Deluxe Wireless For Home, Apartment, Offices, Mobile Homes 
[А 


“мып Modsie/Receiver s capable ol teng what 
[| tnd ol alarm is vigere Intrusion. fre. main- 
tenance, medical emergency eic. and 
1 where ре arm s ongnated - 5 zones 
designate by те user 
‘Aajustabe Ext Delay te allows the user to 
$149.95 


V heave пеле home betore the system s 

| омы > 
‘Adjustable Entry Delay hme wth fastu 

1 CNSTDLY LED to remind the user to de 

[| 2cbvate the system when he/she enters e 
protected premse 2 

| «Once trogered. the system wal emit an ear- 

| ресто sound for ће minutes betore tests 


[System ıs expandable with the following options 
mote Wireless Siren Speaker o be turned on 
irof emote by те Мал Mode 
Wires Panic Sich сарае of actating he 
‘dam stant и he push oa bunion 
‘Wiles Remote Ter fi alow he user to шт 


1 
П 
H of the. де 
ne system m ode d те poe 
! $14.95 For Each 
I 
1 


ретве 
Additonal Magnetic SemarrTransmitten. Plus $2 00 shipping & handling 


1-800-522-2636 For Orders Only 
617-871-5611 For information 


MOLDS «арн». 


for making 


Cu 222 
Ornamental Concrete 


Тена... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


SMALL ENGINES 
‘SNOWMOBILE PARTS, 
GENERATORS & MORE. 


FREE CATALOG 
DISCOUNT PRICES 


SMALL ENGINE CITY 


GERMAN 
W.W.II 
HELMET мому pac ir 


(ORIGINAL Repainteg) NOT sarisrieo 
COLLECTORS! SEND FOR FREE CATALOG 
W.W. II Medals, Civil War Hats, Flags, etc. 100's of items 

The COLLECTOR'S ARMOURY, Inc., Dept. PS 
800 SLATERS LANE. P.O. BOX 1061, ALEXANDRIA, VIRGINIA 22313 


LOCKSMITH 


EARN WHILE YOU LEARN — SEND FOR FREE | 
Deu UM dedere. 
dmn CD LA iM 
a E Incem 
INSTITUTE. I— 
ume Тї 
n= 
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PRECISION 
ELECTRONIC 
MEASURING 
SYSTEM. 


Set scale and track route ona 
Calculates 


PTT eren 
of your hand and comes with a durable leatherette case for 


Length: 3.74in. 
Width: 202in. 
Weight: 2.2502. 


MADE THE USA 


rint. 


RE sculpted ft in fho palm 


Program scales Before the era of the inte- 
charts are used and graphs h وس سے ہوسا ایا یا‎ grated circuit, length and dis- 
and technical drawings are (e.g. 18 m — 60 reri imd fonce calculations were made 
produced. brodo miles), to accurately mea- using protractors, bulky rulers, 
Now, millions of outdoor sure distances on any map or ог mechanical gear-driven 
enthusiasts—backpackers, det used around the i map measurers. Today Arion 
hikers, bicyclists, sailors, tourin: instrument's new ACCU-MEASURE™ 
vacationers—who rarely travel = straight or curved performs all measuring and 
that "straight and narrow path; — lines—im metric or standard converting functions with pre- 
соп make important route and _ units —with accuracy of cision, plus offering you а 
time calculations, simply and +0,02 inch. unique computer capability. 
accurately. п Compute For a brief introductory peri- 
reach valves across the full range of 00, you can order this light- 
sete A ineerin, ССЖ systems and weight precision measuring 
scales Э centimeters instrument direct from the man- 
аи an ->feet meters > miles _ufacturer. Included is a 30 day 
mobility found before only inex-  kilometers-> nautical miles). money-back guarantee ond 
pensive scientific instruments. a one year warranty. 
To order your ACCU-MEASURE™ ADEGE 
CALL TOLL FREE 800-872-8787, ext, 190 жы - 
or send a check or money de for jus 49.50 oda Gud 


1850 UNION ST, DEPT. C., SAN FRANCISCO, CA 94123 


DIXI EL DOM 


башпы! Savings for YOU. . „Тор: Quality Moedandion nt LUN Pricer! 


19,400 BTU Portable 
Kerosene Heater 


Con be used os primary heat covering 


approx. 670 sq. ft. Conveniently serve: 
os supplementary heat 


time! 
Features: 


61.9 gol. tonk. ®18 hrs. continuous 
heat. ®Battery powered, pushbul- 
ton ignition, uses2 "D" batteries (not 
incl.). Auto. shut-off control. ®Fi- 

bergloss wick. еТоџре & chocolate 

brown color. ®23°Н x 18%"Dia. €1 year 


limited warranty! 


$ Mfg. Retail: $149.00 


Compare our Price! 
This is the BEST 


Price in Americal 


Garden Cart 


‘Accomplish more in less 
time, less effort with this 
handy Garden Cart. 
© Heavy-duty steel front 
support system. e250 
lbs. cop. € 1/2" exterior 
grade plywood, wealher- 
proofed. #16” x 175 semi-pneumatic 
tires. 62 sets of double steel bearings in 
each wheel. ө Rust-proofed, metal parts. Axle placement 
& wheel design assure perfect balance. е Overall: 48"L x 
26"W x 214” H. в Assembly required. 
8 Compare at $95.00 
4 Order No. 01264-1768 
Shipping & Handling: $12.00 


and/or emer- 
gency heat source anywhere, ony- 


Ship. & Hand.: $10.50 


Wholesale /4\merica, inc. 


10” 
Contractor's 
Saw 


Built for professional & 

home workshop appli: 

cations. Makes wood 

cuts ЗИ” о! 90° ог 

2-3/16” ot 45°. 1% НР 

high torque motor for sure 

power 3400 RPM. Heavy cost iron table meo- 

sures 23%" x 15". 15" aluminum extension 
wings extend table to 30" 


Hydraulic Log Splitter 


Great way to produce a full season's wood 

supply! Features: Permanent hydroulic system.  Roted 
for 20,000 Ibs. of splitting force. е Adjustable, steel frame. 
* Accommodates logs from 12" to 24” long and 14” wide. 
* Guide rail for accurate log travel. ө Dual-purpose han- 
dle. Measures (assembled): 47/4"L x 20"W x 18/"Н. 
Wi.: 75 Ibs. ® Опе year warranty. 


599 


Electric Start 
6000 Watt 


Generator 


+ Never be without electri- | 
cal power again! e8 HP 
Briggs & Stratton engine 
with electric start, @1-120V 
duplex & 1-240V duplex recep: 
tocles, 36.7/18.3 amps. 96000 watts 
surge, 4400 watts continuous power. 
92947L x 20%"W x 1947 H. e Wi.: 138 Ibs. 1 yr. FREE parts re- 
placement warranty! 


$499 


2500 Watt Generator.. 


Electric Start 
8000 Watt Generator 


Order No. D1270-3208 


Features: ө Aluminum extension wings ore die Shipped Freight Collect 


cost. ® Dodo insert plate included. ө Self align- 
ing positive grip, rip fence included. ® Miter 
gauge included. ө Steel blade guard has view- 
ing hole. € Uses 10” blade (not incl.). e 190 Ibs. 


$248 ^ Compare at $599.00 


TO PLACE AN ORDER please type or print clearly 
(on sheet of clean poper) the nome & order no. of 
item(s) along with your nome & address. Enclose a 
check or money order payable to Wholesale 
America, Inc. (be sure to odd ship./hond. chor- 
ges). You can alto charge to MasterCard or VISA. 
Print the acct. no. & exp. date and sign your nome. 
Allow 1-2 wks. for delivery. Add 2-3 wks. for clear- 
ing of personal checks and/or frt. collect items. 


Send your orders to: 


Compare at $1200.00 
Order No. D1240-1034 
Shipped Freight Collect 


10 DAY NO HASSLE GUARANTEE 
If you're not completely satisfied with your purchase, return. 
it prepaid) within 10 days for a FULL CASH REFUND (less 
shipping & handling). Returned product must be in original 
box and original condition. 


4777 Menard Drive, Eau Claire, WI 54703 
For credit card orders or more information call: 


E3) 1-715-874-5000 
—or— 
1-800-826-3403 


Send $1.00 for the latest 
Money-Saving Catalog 
from Wholesal 
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Be Your Own Boss 
...IN YOUR OWN BUSINESS! 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession 
.YOU Can Do It, Too! 


"No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort 1 average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 


“I opened my own business, spare 

time, seven months after І enrolled and 

made a profit of $329 for the first week. 
B. A. Deberry Littleton, Colorado 


“Before enrolling 1 
checked other courses 
and also asked for 
advice from several of 
the professional 
locksmiths in my area. 
They all said Foley- 
Belsaw was tops and Ва 
the most versatile 
Key Machine. 

1 always 
wanted to have 
my own business 
and now I do, thanks to Foley-Belsaw 


David Fairbrother—Dave's Locksmith Service 
Milwaukee, Wisconsin 53209 


Work Part Time, Full Time — Right at 


BeaLOCKSMITH! 


Get into this booming high-profit business that's 


Easy to learn — Easy to do 


Never before have money-making opportunities been so 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
only one Locksmith for every 17,000 people! 


ven while learning! 


Yet thei 


Make Up to $26.00 an Hour 
Train FAST at Home! 


You're 
hour a few days after you 


COME in spare time — or fulltime in a high-profit 


ness of your own. Hundreds we've trained have done 


it. So can YOU! All tools plus professional 


Machine given you with course. These plus practice 
materials and equipment, plus simple, illustrated les- 
sons, plus expert supervision, plus business-building 
g juidance will enable you the KEEP THE MONEY 
'OMING IN! Ideal for retirement — good jobs, too. 


SEND FOR EXCITING FACTS—No Obligation 


Discover what's in Locksmithing tor you — how Foley-Belsawss 
ои the skill you 


master-locksmith-approved training can 
can depend on to EARN MORE — ENJO’ 


PRO KEY 
MACHINE 


Lire MORE. 


This Pro Key Machine can 
alone add up to $200 a 
month to your income. 
and it won't cost you a pen- 
ay extra with your training. 


Find out all about it! 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return тай. DO IT TODAY! 


RUSH COUPON TODAY 
FOR THIS FACT-FILLED 


IFREE 


| BOOKLET! 


"in business" ready to earn $10 to $26.00 an 

bagin Foley-Belsaw's short- 
cut training. Take advantage of today's unprecedented 
opportunities in locksmithing for year-round EXTRA IN- 


RUSH 
COUPON 


POLEVBELSAW INSTITUTE, 
KANSAS CITY, MISSOURI 64111 


YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
and that no salesman will call. 


— Easy on You! 


No Extra 


Cost! Included Witi 


Locksmith Training 
BURGLAR 
ALARM 


spy secummY 


verema 
training. Covers 
ali phases of 
| Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 
includes all special tools and 
supplies. ONLY Foley-Belsaw offers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training, 
ADVANCED Locksmithing! 
How to change combinations, in- 
tall and service Safe, Vault and 


busi- 


Key 


Bank Safe-Deposit Box locks. 
You'll find it fascinating and high- 
ly profitable work. 


ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 


FOLEY-BELSAW INSTITUTE - 


11035 Field Bldg. Kansas City, Mo. 64111 


11035 FIELD BUILDING 


il 


Tells how you quickly Name. 

train to be your own boss 

in a profitable Sparetime Address 

or Fulltime business of 

your own PLUS complete 

details on our 30-| Send for your 

NO RISK Trial Offer! copy today! State ч 
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REAP VAR INSURAN T: 


$1 brings you the most complete catalog of manuals and 
instructional books for your American cor, import, van, pick- 
up; old or new auto. Plus motorcycle or outboard motor. 
Over 2,000 files in stock. Protect that expensive investment 
now. 


Complete catalog: Send $4.00 tc 


CAR BOOKS, > vo 


175 Hudson St.. Hackensack NJ 07 


Complete Satellite Listings 
Sample Copy $1, or call toli free 


800-358-9997 in U.S. 800-556-8787 in Ca. 
707-725-2476 all others 


P.O. BOX 308H0301 


FREE! How to Offer Your 
Invention for Sale 


Got a great invention you'd lie to sell? Send for a 
FREE copy of our fact filled booklet tells how to offer 
your invention for sale. No cost. .. No obligation. 
Send your name and address to: Kessler 

Sales Coro. Dept. D-711Fremont, ОН 43420, 
TOLL FREE 1-800/537-1133, Ext. 711 

In ОН 1-419/332-64%. 


BE A BOOKKEEPER 


If you are bored with your present job, 
brand new skills in Bookkeeping and 
General Accounting could be for you. 
Learn at home. Full or part-time. 
Send name, address for free booklet. 


COMMERCIAL TECHNICAL INSTITUTE, Dept. 311-116 
1500 Cardinal Dr., Little Falls, N.J. 07424 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


31 Ways to Help You 
Qualify for the Job You Want 


Get Your Specialized Associate Degree In Business or 
Technology or A Career Diploma At Home In Spare Time. 


Now at home in your spare time, 
without any previous experience, 
you can train for a money-making 
career...even get a Degree. Send 
for free career facts about the 
exciting career program that inter- 
ests you most. You will receive 
color brochure and information "4 

on employment opportunities in ^ 

the field you choose. Mail coupon today and see 
at home for a great new career 
or advancement on your present job. Saar 


International Correspondence Schools 

DeptPCSAG. Scranton. РА 18515 Ї 

1 Sena tree facts and color brochure how | can study at home for 
the career | have chosen. No obligation, no salesman will visit [| 
you. CHECK ONE BOX ONLY! 


ASSOCIATE IN SPECIALIZED 
BUSINESS DEGREE PROGRAMS. 


FORTUNA, CA 95540 


— 
TECHNOLOGY DEGREE PROGRAMS || 


D Business Management Set Engineen ME 
C Accounting Айсана Cigar 
1 usines Management Tacanan 1 
with option ın Finance а Electrical engineering 
|| O Business Management Technology. 1 
ieri — camem | 
l CAREER DIPLOMA PROGRAMS 
[| О Computer Programming O Veterinary Assistant 1 
D High School B Travel Agent 
| Catering/Gourmet cooking ОАТ 1 
© Microcomputer йарат О Smali Business Management 
eed ero prety I 
T Bookkeeping Corse vain 
ШЕ Л а Diesal Mechanics 


O Gun Repair 
‘Motorcycle Repair 
O Surveying & Mapping 


I 
| 
Bar 
‘ | 
l 
—і 
і 


D Air Conditioning & Refrigeration 
D Electronics. 

D Electrician 

C Police Science 


[| Bite Restauran Management O Fitness & Nutrition 


p 

] Address 

1 citystaterzip 
Phone | 1 


П 
! 
Serr | 


HARD-TO-FIND SCIENCE BUYS NOW ON SALE! 


America’s Largest Mail-Order Market Place of Unusual and Fascinating Values of Science, Weather, Health, Electronics, 
Magnets, Tools, Science Kits, Magnifiers, Microscopes, Telescopes and More. For Hobbyists. Gadgeteers, Students and Educators. 


ealstc Replica Set Of | Build A Moning Re ‘Aquarium Sea Magic The Human | Make Your Own Personal Solar Music Вох. 
North American Dinosaurs. Steam Engine Popular in The 100. y n 4 Skeleton. | Plays A Merry Tune, Powered By Heat 
Ry Steam engines, the workhorse ofthe pen » From A Light Bulb бг The Sun. 
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t e Suey Steamer vs precision” mm movemen 
trams at crossed Me county The powered by a 400A solar cel 
Simplest was те unge store pion L EY Vv dl wie leads 
| Engine- Dover searing when e 
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yme m ‘af the Royal Ontario Museum. Made to scale | everything needed to recreate а work 
| fine detail. All are molded in black and can be painted to | ingreplica—t sl رو‎ cinder, Guild Your | Ideal HO Scale | rating project. Each part is 
frets eam. Set of 8 9 рюп Bole parts, э гот, g 200 SnatomealyTabeled. Sturdy 
purus буу Pieranodo Sardbourd paper constructor 
Казтозашуз a” d зерзат ти ўз # тош assembly tme Foly Encapsulated ede t0 arive above move- 
h, — үсү ment, 134" x 2787 38 leads. CC35,397 $8.00 
'erienson/ henon Сап handling 
шїї Your Own Clock Of Paper, Mini Vac, The Powerful Micro Cleaning System السا‎ DRE ТАТЕ S i anie Tri toa SE UR. 
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|| — Natty Magnet Bais Jump, Wiggie... 506706 Fairs, Water Displays. This Clever Gadget Wit 
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/ \ ad Bely кой. HS телег youre diving cross country or 
У "У theres no ns to ne imaginate cr | Ты ety oro an punga erai бетти, Aone 
rls sarge Simpy wonoscorE fray aree тамле fara wid gute o! | fg fo. eater. ~ == Ton rom sea levela 18,000 fet canbe 


[уйу polished metal reflector reflects > тими Gres entertinment st pas: а Ма | Мсн |, DRE TAE Fascinating to watch. Simply | Mounted to dashboard with sel sticking 

АА le Sie re oe Есил ES E ЕГ? 

ant Becomes a VO cope pes ive recton and sse ој 10 ben happy Bras | X 
earn hiemes ug ЕС | Add $1.00 for postage and ._—___. je Me е м Pang meon Ten ebd | Add 52 30 for postage and han CC34,544 519.95 
fa spors ans Sie tomum: See ашир аа LC Sor IX 
Zip" mcer | Роне Тие nat Pumps Instant Ai 050500 та RSIS rice pecie E Меге Lab Sl Armen Spa Buyi 

1 ^ = = Я Radio/Fiashlight A super bargain ever 
|uild Your Own 2000° Solar Furnace With This Aust fr ver | К Деме ends Poles Or Howes Current. | 2208! SOooxboearananding | (рр denti cine n Un 
2 Шише Min wr) 7 Wren power lature shes ad your | “Slop And Go” Blinking surplus, but brand 
Г; лимон t Me ы error | Light is A Hit In Any пен Gant assortment 

cr ш jc келәм боры паа comes obs песи | Don Or de est 


E Vil measuring tps 
\ poney ant even fo melt ‘enough to inflate Mor provides sufficient A Child's. bottes with caps, flasks, beakers, m squeeze bottles 
\ Роу s nor Tr rises Tr UE x howt et para Mii ade | Heg, and more. Assorted sizes and quantities. CC35,474 $24.95 
ob rege ict 5 probar ED eee ule 
book Funan Fresnel а: пути D Pocket Pointer - Handy Aid For — 
included on how o buid те 380" tn шшр. бөр 98-6 Teachers, Lecturers, 
| and ате shown. C670,533 $15.95 MM, | ы ы سسا ر‎ = Here's a handy accessory hers 
Aad S2 30 for postage ad! Коне em | Fun And J! You'll Play For Hours = rin 
Watch A Society Of Ants Dig Tunnels, Build | Aor a O meris tm O ODO | wim mese ra ی‎ щщ PP ОН ail ашы 
репе io 7 " 
ridges And Move Mountains Before Your Eyes! | їазо boats and зи mattresses PERDITUS T ba, rrt НСО. 
[ts are the world's inest engineers.. and ‘Add 52 50 or postage and handing _CC34,071 $24.95 | здк marbes. Each тае Nas bom a fetal store display 18" light | demonstraons. Extends to 25 collapses to only 5" Chrome 
фил; en an and consue mer i P mmi its ушн. ed and green | win ух ch and pot ap сем 965 33.95 
te Hansa and subways w cng Your magraton fun "young 2t random; ios Fame em | дай S100 for postage and handing 
trough the large plastic case of the cage Adults. 1001 20 marbles per package. hood, 110 V. CC35,987 $29. لے‎ 
[10x15^ of this gunt ant farm, CC34.968 (Package ol 20) 53.49 Add $2.50 postage & handing | Protection From Would Be Attackers With 


e rg. н газна нив "pur Authentic ‘One Mile’ Scotland Yard Whistle. 
Span and can fy up postage and landing 5 

EDE птоз 61 Зра Патет 
Power is supplied by twist maton o rubberband. Adust for (red ste made in Ed 
hole colony uo, down, swooping fio. Made o strom) пуш. durable E You ee more secu 

d 82 50 post polypropylene win rubber beak 720 57.95 ү укш areas wi your persona alarm trucs a pr 


“Easy To Identity Stars In The Sky With шы] Virant colors for string proto Т sound wii a mle range па vould Seta неш be 


l Жө Bras пем e 
lenem... Rotating Star/Planet Locator. | Duplicate Most Any Object SY ане | Ado $2.50 tor postage and handing. 
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lotos storing. 


Handy chart shows location of 500 sta il With Mul dn) ‘store bought fiters == 
МЕЕ дег Rubber Mold Compoun Жай in sheet af bootie. Digital Thermometer Reads 92. 
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[ple o solar heating When ight strikes the | Them Bachight wit detect check gees by Add $2.50 postage & handing 
lanes it transtera neat. and he vanes begin и питал bleaches - shows where fuorescent - Recrea Authentic 
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9 long. Weighs just tree ounces, 
Add $2 50 for postage and handing | Makes an excelent gt for ralroaders ol 


SS Ultra Mini Motors For : у ce | sage ЕЕН 
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rehistoric (Pterodacty) Flying Bird Mobile 
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You'd Almost Think Our Whistle Was The Siren 
Wail Heard From A Police Cart 4 
This 
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Be Your Own Boss and Make 
$18.00 to $30. 00 AN HOUR: 


Find out 
how by... 

. . . Sending 
now for 
your Free 
Lifetime 
Security 
Fact Kit! 


Your FREE Lifetime Security 
Fact Kit tells you how to make 
$18.00 to $30.00 an hour in your 
own Foley-Belsaw Full-Service Saw 
and Tool Sharpening Business. 
Your FREE Fact Kit explains how 
you can: 

—be your own BOSS! 


—work full time or part time, 
right at home. 

—do work you enjoy and take 
pride in. 

—operate a CASH business 
where 90¢ of every dollar you 
take in is clear cash profit. 

And it is so easy to learn. Foley- 
Belsa ives you all the facts and in- 
structions. No previous experience 
or special training necessary. All you 
need is the desire and ambition to 
be your own boss. Foley-Belsaw tells 
you everything you need to know to 
be successful. 

There’s plenty of business where 
you live to keep you busy. It doesn’t 
matter whether you live in a big 
city, small town or a small farm 
community. 

Earn While You Learn 

You'll quickly be able to develop 
the skills necessary to earn a steady 
income. You'll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 

Profits from your Foley-Belsaw 
Full-Service Sharpening Business can 
provide... 

. CASH for future security 

or supplemental income 

. CASH for travel, vaca- 
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tions, fishing trips 
. CASH for the things you’ve 
always wanted! 


And you'll be able to set your own 
hours and not have to worry about 
layoffs and strikes. There are no fran- 
chise fees. Best of all—age or phys- 
ical condition is no barrier—any age 
person can succeed. 


You can be like Steve Taylor of 
Brookville, Ohio, who told us: 

*... the first year I grossed 

$21,000.00." 


Or James B. Jones, of Albuquer- 
que, NM who reported: 

"This past summer my sales and 

service amounted to almost 

$6,000.00 a month." 


But you've got to get the FACTS 
before you can get started. So 
WRITE NOW for your FREE Lifetime 
Security Fact Kit. It's yours to keep 
with NO OBLIGATION. 


The Foley-Belsaw Co. 

20356 Field Bldg. 

Kansas City, MO 64111 FACT KIT 
mud RAUM АДЫЛ 

V'FOLEY-BELSAW CO. "| 

| 20356 FIELD BLDG. 

| KANSAS CITY, MO 64111 


ч 

| 
| C YES, ı wantto know more! Please rush my | 

FREE Lifetime Security Fact Kit. No obli- 

l gation and no salesman will сай. Н 
| кте П 
Геге i 
|: су State Zip | 
Ls Area Co сов) as | 


@ Times Mirror nM 
M Magazines 


Effective APRIL 1, 1961 TIMES MIRROR MAGAZINES. INC. 
began offering allpa retail magazine outlets which 
purchase TIMES MIRROR MAGAZINES INC publications 
from authorized suppliers other than TIMES MIRROR 
MAGAZINES, INC. (either directly or through Select 
Magazines, Inc.) adisplay allowance lan in, ice with 
the following conditions: 

1. Any retail magazine outlet which wishes to participate 
inthis display allowance plan must enter into a Retail Display 
Agreement with TIMES MIRROR MAGAZINES, INC. 

2. The retailer will receive the display allowance indicated- 
for each copy of the following titles sold by the retailer: 


GOLF MAGAZINE (125¢) 
OUTDOOR LIFE (1250) 
E (156) 
POPULAR SCIENCE (150) 
OUTDOOR LIFE GUIDES (256) 


3 The retailer must agree to maintain full-cover displays. 
ofthe iles selected in a highly visible high traffic area dur- 


ing their entire sales period. 

above date, TIMES MIRROR MAGAZINES, INC. 
will assume the sole responsibility for the administration of 
the plan, suchas, audits, payments, and: !ceandter- 
mination of the Retail Display Agreements. 

5. Claims for display allowances must be submitted to 
TIMES MIRROR INES, INC. within 60 days after the 
endothe calendar quarter in which the copies were sold by 
the retai 

The Retai Display Agreement between TIMES MIRROR 
INES, INC. and the retailer wll cancel, supersede and 
tako the place of ail previous agreements between the 
ties relating to display allowances or magazine tie p 
Bd by TIMES MIRROR MAGAZINES, INC. 
7. This display allowance plan is subject to change or 
cancellation by TIMES MIRROR MAGAZINES, INC. at any 


kx TIMES MIRROR MAGAZINES, INC. offers display 
allowances which are practically available on proportionately 
equal terms to all eligible retailers 
tional information and copi 
Agreement, please write to: 
RETAIL DISPLAY MANAGER 
TIMES MIRROR MAGAZINES, INC. 
380 Madison Avenue 
New York, New York 10017 


jardless of size. 
ofthe Retail Display 


777POPULAR SCIENCE BOOKS, T7” 
Box 2018, Latham, N.Y. 12111 

Please rush ——— copylies) of COMPLETE 

GUIDE TO BUILDING LOG HOMES (No. 190) to me. 

———!епсїозе $29.95, plus $2.64 to cover delivery 

and handling charges, for each copy ordered. 

— — Bill me later for $29.95, plus $2.64 to cover - 

delivery and handling charges, for each copy 

ordered. 

(Res. of AZ. СА. СО FL. GA, IL. MI, NY, OH. РА, SC, VA, VT, WI add sales tax.) 


pm-— 
о 
< 


From felling trees to 
finishing touches, 


HOW TO 
BUILD A 
LOG HOME 


$29.95 


Complete Guide to 
Building Log Homes 
by Monte Burch 
The log building boom is on from Maine to Texas, 
and heres just the book to show you how to build 
your own handsome log home or rustic cabin. You 
get all the traditional log building techniques and 
all the latest methods for building “new-genera- 
tion"log houses — all explained and illustrated step 
by step. You learn how to build foundations, 
footings. How to frame floors, walls, a second 
story, a roof. How to frame out doors and windows 
(and bı build them!). How to build stairways, decks, 
porches. How to finish inside. Also, wiring, pure 
ing how-to. All logbuilding styles (square-hewed 
cordwood masonry, etc.). And more! 
* BIG 8 x 10 FORMAT • HARDCOVER 
* 416 PAGES • MORE THAN 850 
SHOW-HOW ILLUSTRATIONS 


POPULAR SCIENCE BOOKS, Box 2018, Latham, N.Y. 1211: 


Call 1 


SUPER TOUGH 
Heavy Duty Log Splitters 
SALE! 


24 Ton, Low Profile, #1142 


& beams and large oil tanks. 


Gas Engines 
Always the Lowest Prices 


One 
Year 
Warranty! 


Gas 
Engines 


Horizontal 
5 Hp. Tecumseh” shaft, #605 .$139.95 
5Hp. Briggs, %" shaft, #6052. $141.95 
8 Нр. Tecumseh, cast iron sleeve, 6081.$192.95 
8 Hp. Briggs, 1" shaft, #6080 $222.95 
cast iron sleeve, 6010 $232.95 
elec. start, #60101...$289.95 
I & Vertical engines available at 
Mow SUPER LOW DISCOUNT PRICES! 


Send For 
Your FREE 
Catalog! 


SALE! 


thern 
Hydraulics | 


INC 


In Mn call 612-894-8310 


N.C. & S.C. residents. visit our Charlotte store! 
Phone Orders 
Monday-Thursday 8am-8:30pm 
Friday & Saturday Ват to 5:00pm 
UPS, Bus or Truck 


Prices Expire 


11/30/86 We Sh 


Dept. 64735 


801 East Cliff Road, Box 1219, Burnsville, Mn 55337 
Call our order dept. at 1-800-533-5545 


-800-533-5545 today and 


— — «| 


» Ё У 
Log Splitter Parts ^^ 
11 брт 2 Stage Pump, #1012 $89.95 
13 Gpm 2 Stage Pump, #1053....... $113.95 
16 Gpm 2 Stage Pump, #1056....... $126.95 
22 брт 2 Stage Pump, #1017....... $242.95 
Standard 4-Way Control Valve, #2010 $46.50 
Auto Detent Valve, #2020......... $50.95 
4x24x2" Welded Cyl., #902424...... $109.95 
5x24x2" Tie Rod Cyl., #909524....$186.95 
Much More in Stock at Low Discount Prices! 


Heat 
Magnet 


Clings to any magnetic 
iron or steel surface. 
Provides heat for pipes 
pumps. engine oil pans& 
many other uses. Ship 
Wt. 1 ib. List $25.00, 


Пета 17101 $1 5.50 


Heavy Duty Tarp Sale 
Our Tarps are TOUGH! Up to 12 Mil 
Thick, Not 6 Mil Like So Many Others 


Sale 
Price 
$ 2.69 
4.95 
5.95 
9.95 
12.95 
19.95 
39.95 
69.95 
89.95 
99.95 


Items 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 


Size 
6х8 
8'х10 
10'х 12 
12°x 16 
12° x 20 
16" x 20 
20 x 30 
30' x 40' 
30'x 50 
30' x 60 


Strong rot, rust & 
mildew proof poly- 
ethylene tarps with 
brass plated grom- 
mets every 3 ft 

Sizes list are cut size 


عتتا 
LI‏ 


1 STANDARD KIT, 100% cast iron and will 

1 convert any 55 or 30 gallon barrel drum 
into an efficient and economical wood 

burning heater. A SUPER VALUE! 

1 #15056, Wt 32ibs. Lis! $49.95... 


DOUBLE BARREL KIT, when used with 

1 above kit will convert it into a double 

1 barrel stove. The secondary gases are 
trapped and create greater efficiency as 

they travel through the top barrel. 


$T Don't Be Without Power 


Continuous 
Watt Rated! 
Sturdy 
Protective 
Cradle! 


Ideal for home- 
owners, farmers 
contractors & 
vacationers. 

1 Year Warranty 


Generators 

4000 Watt. 8 Hp. Briggs, 33 amps @ 120 V. 16.6 

amps @ 240 volts. List $1009.00, Item4 16402 
SALE! $397.95 

4000 Watt, w/elec start. List $1143. Item4 16403 
SALE! $485.00 

5000 Watt. 11 Hp. Briggs. 42 amps (? 120 V. 21 

amps @ 240 volts. List $1174.00. Item* 16404 


SALE! $599.00 


5000 Watt, w/elec start. Lis! $1299. Пета 16405 


$699.00 


(1 Year Warranty on Above Generators) 


INFRA-RED HEATERS 
MR. HEAT-IR 

11,000 Btu, maintains constant 

heat output 10-307. Adjustable Ship 

WE 6 Ibs, List $87.95. 

Нета 1726........... 

MR. DOUBLE HEAT-IR 

Two burners, 6.000 to 24,000 Btu. 

Adjustable. Ship Wt. 14 Ibs. List 


heme 1: $89.95 


Items 1727.. 
{tanks not included) 


Sere rrr eee | 


BARREL STOVE KITS _ 


e 


$19.95 X 


$12.95 


NOW! Get in on the 
PROFITS i in P 


MR 


ENGINE 7: 
REPAIR! — 


Work part time, full time— 
right at home we help 
you every step of the way. 


No doubt about it... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
ica's fastest SOM industries. You'll be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's tee for labor. A simple tune-up earns as much as 
$49.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits 


Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn 
and one-million new engines are being built each month 
With fully accredited Foley-Belsaw training. you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers. tillers, edgers 
power rakes, garden tractors, chain saws, minibikes 
snowmobiles, generators. go-carts. paint sprayers 
snowblowers . . . the list is almost endless 


Professional Tools and Equipment, PLUS 4 H.P. Engine 
ALL YOURS TO KEEP... All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated... so clear you 
can't до wrong, and with our famous ‘learn-by-doing’ method 
you get practical ‘hands-on’ experience. We also show you 
how to get business, what to charge, where to get supplies 
wholesale. ..all the inside tricks of the trade you need to 
assure Success right from the start. 

Send for FREE Facts—Do It TODAY! 

NO Obligation—NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily vou can learn the skills vou need to increase 
vour income in a high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. ~~ 


RUSH COUPON TODAY FREE 
Foley-Belsaw Institute BOOKLET! 
51033 Field Building Send for your 
Kansas City, Mo. 64111 copy today! 


г======= =ч 

a FOLEY-BELSAW INSTITUTE ГІ 
51033 FIELD BUILDING 

V KANSAS CITY, MO 64111 - 


Û YES, please send me the FREE booklet that gives 
M full detalis about starting my own business in Small 
IL Engine Repair. | understand there is No Obligation and 8 
I that No Salesman will call on me. І 


JAME. 
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The Foldable, Portable, Storable Tan 


p. 4 + Exclusive lightweight design 


быт] 


Home Sunsystem ` 


= 


folds 9'' flat for storage. • Get a 
professional tan anytime, anywhere. 


+ Guaranteed tan without sweating or burning 
+ Keep a rich tan year-round— without the sun. 


سے 
High tech‏ 
European design‏ 
complements any‏ 
bedroom or exercise room‏ 


MADE IN USA 


30 DAY MONEY BACK GUARANTEE 


86POPS 


we all the pure, fresh water 


you want 
FREE! 

You can drill 

а water well in 
your backyard 
next weekend! 
Over 99,000 
home water wells 
drilled this easy, 
low-cost way 
since 1962! 


CALL TOLL-FREE 
1-воо- 821-7700 


(Ask for Operator 5132) 
Ог Clip Coupon and Mail Today! 


ONE-MAN 
- Sawmill 
z 


The Only 
ONE-MAN 
PORTABLE 


ane Of Its Kind In The World! 
WES need good, high-quality lumber, don't let 
ted lumber prices stop your important build- 
ind projects. The Foley-Belsaw goes right to the 
trees and turns out smooth, true-cut lumber... 
even beginners get excellent results. Just one 
man (no crew needed) can easily cut enough on 
weekends to save hundreds of dollars over high 
lumberyard prices. For power use tractor PTO 
or other low HP diesel or electric unit. Factory- 
direct selling keeps price low, and convenient 
time payments may be arranged. 
Send for FREE ! Just mail coupon below for 
"How To Saw Lumber" booklet and complete facts 
on the One-Man Sawmill. There is NO tola 
id NO Salesman you. Do It 1 


| Foley: 
30689 Field Building em 
Kansas City, Mo. 64111 


"a 


Г 
L 

Anderson Road BE 00 | H 
Opelika, Alabama 36802 1 

paren 1 Y~, Please send all facts and details in | 

MM your; ме | |! your FREE BOOK “How To Saw | 

1 Lumber". 1 understand there is No | 

E Obligation and that No Salesman will |‏ ڪڪ 

| i tC call on me. 1 

| | 1 Name 1 
1 

| | 1 Address. سڪ‎ i 

[EZ = 1986 su] |! ci ! 


* NO WATER 
NO CHEMICALS 
NO SEPTIC TANK 


“A BETTER IDEA FROM SANCOR™” 
For more information write or call 


SANCOR INDUSTRIES LTD. 


140 - 30 Milner Ave., Scarborough. Ontario 
Canada М15 ЗАЗ (416) 299-4818 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


There are more opportunities, 
products and services offered in 
the “Classified Opportunity Mart,” 
immediately following this section. 
You may find just what you've 
been looking for 


COILS! - 


TESLA COIL SECRETS 

Page through the private notebooks of a builder of 
lightning bolt generators! Incredible diagrams and 
secrets! Rare info! paperback 

Order no. 4317 $6.95 


ALTERNATOR SECRETS 
Get thousands of watts from common auto alternators! 
Run tools, lights, AC-DC appliances, charge batteries, do 
light arc welding and more! Jam-packed booklet! 

Order no. 80 


RUN THREE PHASE MOTORS ON 

SINGLE PHASE POWER! 

Learn three proven methods in use since the turn of the 
century! No motor rewinding! Easily done. Jam-packed 
booklet! 


Order no. 81 $3.00 


| 


CURIOUS MECHANICAL MOVEMENTS: 
Explore а 1927 picture book of almost 1000 different 


mechanisms. Everything from unusual engines and 
acoustic telephones to mining devices and perpetual 
motion machines. Dynamite illustrations! Fascinating! 
Don't pass this up! 412 page paperback 
Order no. 4406 


HISTORY OF PERPETUAL MOTION 
Review man's attempt to build perpetual motion 
machines! From earliest types to the Keeley hoaxes! Well 
illustrated. Fascinating! 235 page paperback 

Order no. 510 $5.95 


$14.95 


CHARCOAL FOUNDRY 

Convert a five gallon pail into a powerful 
furnace to melt aluminum, pot metal, brass. 
Convert scrap into ingots and machine parts. 
Best selling paperback! 1980 
Order. no. 163 $6.95 
ORNAMENTAL METAL CASTING 

Learn how you can cast decorative plaques, 
chess sets, banks, even fountains from scrap 
aluminum. Possible money maker! Best selling 
paperback! 1986 


Order no. 4430 $7.95 


Giant How-to Catalog! 


Discover rare, top-rate paperbacks, text- 
books, industrial references on all types of 
unusual how-to: foundry, machine shop skills, 
engine repair, electronics, alternate energy, 
homesteading, survival skills, much тоге! 
Send $1.00 ($3.00 foreign airmail) for your 
copy of our latest catalog — filled with more 
great books than we can fit in this ad! Or re- 
Quest free catalog with any book ordered from 
this ай 


HOW TO ORDER 

Send your name, address, a list of the books 
you want, the total book cost, plus 75¢ for 
the first book and 25¢ for each additional to 
cover shipping and handling. We accept 
checks and money orders. Or send VISA or 
MASTERCARD numbers with signature. Il- 
linois residents add 696 sales tax. All books 
are guaranteed! You may return any book 
within 7 days for refund. Your satisfaction is 
guaranteed! Order today! 


PO Box 12- FZ, Bradley IL 60915-0012 


0 Send a catalog! I've enclosed $1.00 ($3.00 foreign airmail). 
Г] Send the books I've listed and a free catalog. I've enclosed 75€ shipping 


for the first book and 25€ for each additional 
Name 

Address 

City 


Your home 


workshop 
can PAY-OFF 


START 

YOUR OWN 
BEN MONEY 
MAKING 


Earn Extra Income 1 
Right At BUSINESS! 


Power Feed 
Power Tool. FACTS TODAY! 


Planer Molder Saw 


Three power tools in one— 
areal money-maker for you! 


The Planer/Molder/Saw isa versatile 
іесе of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture... in all popular pat- 
terns. Rips, planes, molds sepa- 
rately . . . or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture pami shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 


i SEND FOR 
30-Day FREE Trial! excitina Facts 


NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON  ‘OLEY-BELSAW CO. 
TODAY! KANSAS CTY, Mo. bem 


Foley-Belsaw Co. 
90935 Field Bldg. 
Kansas City, Mo. 64111 


O YES. please send me the FREE Booklet that 
gives me complete facts about your Planer- 
Molder-Saw and full details on how I can qualify 
for a 30-Day Free Trial right in my own shop. I 
understand there is No Obligation and that No 


і Salesman will сай. 
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Reach 41/5 million readers every month with ап ad in Popular Science's Classified Opportunity Mart. JANUARY Issue Deadline (on sale 
DECEMBER 16) is OCTOBER 24. Rates: $8.00 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. Display 
Classified: $445 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) Advertisers 
using box number in ad must furnish name & street address for our records. Send order & remittance. (new advertisers please submit 
sample with order) payable to POPULAR SCIENCE, Classified Dept. 6C, 380 Madison Avenue, New York, NY 10017. 


Mary C. Ansbro, Class. Adv. Dir. 


Casio Data Bank Tele-Memo Watch 
® A wrist computer! Stores 50 sets 
| sfSletersb 2numbersebassm won 
1 = 8 digit calculator * all 
functions * dall йори! 
724 hour orm 


lator watch model CFx-400 
and CFx-40 scientific calculator 

Walch - $29 e All watches Super 
Discount Priced Order now. 


AB, ATHLETIC SYSTEMS 
Box 170, Lakeside, СА 92040 


RNS IM SENO CECY OR MONEY ORDER р EE 
anos OR PONE OROEN Ay TESE SURER, 

JU. Nor EAC WATCH WE ONE YU A UR 
JG SA ED ANO Vh WARRANTY A PRODUCTS SENT REW A 


CHRISTMAS GIFTS 


KOREAN Money Sock, Wear on calf 
under pantleg. Eliminate БС pockets. 
à 


Protect. valuables. $8.00 pj 
Tradiny 


No-Gas Lighter 


A fuelless life-time metallic lighter 


jendship 


tect lighter for sports 
1 fishermen e 
tion and 


times ePrice includes 5 pes ot 
We ship each lighter in git box 


CROXI INTERNATIONAL 
P.O Box 1636, Christiansted. 
SC Croix, USVI 00820 
Send check, money order or 
charge vour VISA, MC, AN 

wd esp. ida 

ad 50 Shipping 
lighter e Indicate vour pre 
ence among gold plated 
Silver or black finish 

Order now! 
Don't miss this best gift idea. 
30-day money back guarantee 


Only $19.95 


HOLOGRAMS! 3-D Laser Images. Mar- 
velous gifts! Comprehensive catalog And 
sample hologram, $1.00. Holos Gallery, 
Dept. PS-4, 1792 Haight St., San Francisco, 
CA 94117. 


WORKING STEAM MODELS 
KITS or ASSEMBLED. 


» Tractors, Locomotives, Lim- 
ousine, Roadster, Truck, 
Er 


tol 
(Refundable), 
Cular $1.00 Christmas 


Specials, 
DIAMOND ENTERPRISES 
Dept PSM, Box 537, Alexandria Bay, NY 1: 
*(613)475-1771 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund Engineering, Box 
26024, Las Vegas, NV 89126. 


MOTALOY ring valve job while driving 
guaranteed $10.00 two $18.00 postpai: 
Andris, Box 34081, Dept. 5, San Francisco, 
CA 94134. 


AUTOMOBILES 


BUILD A BIKECAR 
The Amazing Mini Car You Can 
Build with Bicycle Parts! 
Electric Motor 


Like Old Cars? 


Subscribe to Hemmings 
Motor News, world’s larg- 


pages of ads each month, crammed with thou- 
sands of old cars and parts for sale. Only $16.75 
for 12 giant issues. Subscribe to the*bible'of old 
car collectors today. Send to: 
Hemmings Motor News 
Dept. Ш7.Вох 100, Bennington, VT 05201 
'ORDER TOLL FREE 
1-800-228-2028 (Ext 137) 
(Within Nebraska dial 1-800-642-8300) 
VISA/ MasterCard Only 


FREE INFORMATION 
Bato Rebuilding. Box 


POR CARBURETOR! Doubles Gas 
Mileage. Easily Built Kit. Free Details 
HBE, Box 2637, Owen Sound, Ontario, 
N4K 5P3, Canada. 


ANIMAL WARNING DEVICE— For cars, 
trucks, and motorcycles—Free informa- 
tion—Effective Safety Equipment—PO. 
Park, CO 


BUILD A ROLLS ROYCE 
IN YOUR BACKYARD! 


Or Stutz Bearcat, Ford T f 


Катап» Box 1238 C. Marblehead, Ma 01945, 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL 
MAKE YOU AN 
EXCLUSIVE DEALER* 


max. 779° 
6-wheel 
drive ATV 


Amphibious 
2 and 4 passenger 


‘models 
Call toll-free 1-800-255-2511 


NY and Alaska 716-855-2226 Collect 
Canada toll-free 1-800-338-0012 


Recreatives Industries. Inc. 


Depot Street 
Buffalo, NY 14206 


"if the territory still is open 


Dorothy Ellis, Sr. Class. Adv. Asst. 


AVIATION 


BOOMERANGS — INCREDIBLE 
RETURNS! Unique sport, Exciting hobby. 
FREE 10th Anniversary Catalog. Worlds 
best! BoomerangMan, 1806-2 N.3rd., Mon- 
roe, LA 71201-4222 


AIRBOATS 15 to 250 Horsepower. Air- 
drives, Engines, Propellers, Plans. Hover- 
craft. Nationwide Delivery. Catalog $2.00. 
Sportscraft, Box 188R, Meeker, OK 74855. 


CONSTRUCTION MANUAL 
— Fully latroted — 
Only $11.00* 


Helicopter Experimenter's| 


ASTRONAUTICS 


ANTIGRAVITY — 
ENERGY. Information Packaj 
HEER, Box 5286, Springfield, V. 


e $2 
22150. 


mess =й 
ADVANCED ‘Ultralight Hovercraft’ 
Unique controls, simple operation, quiet, 


versatile and safe. Infopack $6.00. Write 
ULH, PO. Box 478, Carleton Place 
Ontario, Canada, K7C3P5. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


Boat Plans — Patterns — Kits — Hun- 
dreds of designs — Sailboats — Power 
boats — Sportsfishers — Rowboats — 
Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction — 
Proven, results — ‘Tremendous, savings 

160-page catalog $3.00 ($4.00 

Includes Free “Boatbuilding 
Supplies" catalog. GLEN-L. 9152 Rose 
crans, Box 756SP, Bellflower, CA 90706. 

BOATS KITS—SAIL —16-30' all trail 
erable molded fiberglass hulls and deck: 
come factory assembled—you | instal 
factory supplied interior. Save half factory 
built cost. No experience required. FREE 
40 page catalog. LUGER, Dept. AC-116 
PO. Box 1398, St. Joseph, MO 64502. 
1(800) Boat Kit; MO: (816) 233-516. 


ir KITS - PLANS - PATTERNS. 
- 200 Designs-40th year-8' 
POWER. 


50 Plywood. Fiberglass Steel - 
BOATS - Cruisers - Houseboats - Hydro 
lanes - Runabouts - Duckboats (Canoe 
ayaks) : SAILBOATS - Daysailers 
‘Trailersailers - Multihulls - SUPPLIES - 


teur Boatbuilding $6.75) Clarkeraft 16-8 
Aqualane, Tonawanda, NY 14150. 


À BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
ж шш 


МАЗА emblems, toys, gifts, collectibles. 
Catalog $125. Refundable. Collector 
‘Trends, Box 361-P, Dayton, OH 45409. 


EVINRUDE—OTHER BRANDS 
BARGAINS... All Sizes...$2.00 Handing 
Scott McCulloch PIS „Electra Marine, 
610 Merrick Road, Lynbrook, New York 
11563. 


ALTERNATE ENERGY 


TESLA, FREE ENERGY, ETC. New tech. 
nical publications. Tesla Book Co., 1580 
Magnolia, Millbrae, CA 94030. 


AIR SOLAR PANELS wall, roof, factory 
sale $490.00. Factory assembled, easily 
installed. Average home requires three. 
Shipped three per box. Box 280, West 
Branch, lowa 52358, 319/643-2598. 


SHUTTLE PHOTO CALEN- 
DAR - 1987: $7.25, RICON, 5863-PS Vil- 
lage Forest, Houston, 77092. 


JOSEPH NEWMAN ENERGY MA- 
CHINE VIDEO TAPES - VHS or BETA - 
Send SASE for information. Hartwell 
Video Products, PO Box 10293, Jefferson, 


KITES LA 70181-0293. 
SOLAR HEATING for less. Complete air 
r KI E gyslem, will outperform them all fo 
$354.00. SUNBOX SOLAR, 311 Elm 
FREE COLOR CATALOG Moorhead, MN 56560, (218) 233-2575. 


| re from over 100 kites. 
Many unusual & innovative kinds. 
I са! or write for your catalog today! ™ M 


1 Into The Wind - (303) 449-5356 | 
E P Broadway, Boulder, CO 80302 | 


HOVERCRAFT 


HOVERCRAFT Plans, Parts. Catalog 
$1.00. Universal, Box 281, Cordova, IL 
61242. 


BATTERIES, GENERATORS, ETC. 


GENERATOR FLASHLIGHT $10.45 
Guaranteed. Catalog $1.00. Ritchie Bran- 
ner, 646 Howland, Pontiac, MI 48053 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow water. Complete 
plans and booklet. $1095. Aero-Projects, 

x 5118PS, Clinton, NJ 08809. 


BUILD YOUR OWN WIND GENERATOR 


Generate Your Own Electricity 
Buy this unique, direct drive 
‘generator and гесеме free 


plans to build your own high „/ 
Quality wind generator. 


ENERGY SAVING 
SAVE ON LIGHTBI Unique 
device extends bulb Ife 60-100. 


Listed. Sase + $1.00 for sample апа 
details. B&J Associates, 16 Yorktown СТ, 
Newark, DE 19702. 
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HOME HEATING, FUEL SAVERS 


зоот REMOVER. Spread inexpensive 
ingredients on fire to clean flue. Recipe 
$2.00 Sase. Soot Remover, Route 1, Box 3: 
Wichita Falls, TX 76301. 


HOME CRAFTSMAN 


STEAM ENGINE KITS, Power models 
al.gavings to you! Send $1.00 for literature: 
PM. Research Inc., Dept. 5, Rd #2, Box 29, 
Wellsville, NY 14895 


PROJECTION TV_ Convert your TV to 
project 7 Foot picture. Results comparable 
2/500 projectors Total cost less than 
$30.00. Plans and S- Lens $2195. Illus- 
trated information FREE. Macrocoma-ac. 
Washington Crossing, Pennsylvania 
18977. Creditcard orders 24HRS. (215) 
736-3979. 


ELECTROPLATING. Complete Text- 
book. Electroplate Metallics/Nonmetal- 
lics. $11.95. Details Pree: Tropic, Palm Bay, 
FL 32906-009: 


MAKE WOODEN TOYS, whirligigs, 
classic autos, swing sets, doll houses, 
crafts, furniture with our plans, parts, kits, 
supplies, Color catalog subscription S1 
(614) 484-4363. Cherry топи, 
ОН 43718-0369. 


KTS 
ACCESSORIES. Color Brochure 
Б ad Casual, Box 208PS, Tewksbury, MA 


'WOODCRAFT PATTERNS, Windmills, 
Wells, Bird Houses, Ай, Ji wing 
Catalog $1.00, 11840 North US. 
DeWitt, MI 488: 


WIDE selection of plans and patterns for 
woodworkers. Simple bird houses, toys, 
weathervanes, furniture, entertainment 
centers, computer desks, and much more. 
Catalog $.50. Craftplan Co., Dept 961, 
Rogers, MN 55374. 


RAIN MACHINE. Build your own. Plans- 
$20 Ken Aiken, 38 Springbrook Rd. 
Spring Valley, NY 10977. 


SUN-LITE GREENHOUSE/SUNSPACE. 

Its the MOST HIGHLY INSULATED, 
LIGHT TRANSMITTING greenhouse any- 
where. It lets diffused sunlight in. 
WARMER in Winter. COOLER in Sum- 
mer, Perfect for people and plants. Lean-to 
or Free-standing. Easy do-it-yourself kit 
starting at $1995. No foundation needed. 
Warranteed. Free literature including our 
84 page Solar Products Catalog. Solar 
Components, Dept 94-G, Box 237, Man- 
chester, NH 03105. 


BUILD YOUR OWN SATELLITE DISH 
ANTENNA. Book Provides Pictures, Illus- 
trations, Easy To Follow Instructions for 
10-Vft Dish Antenna. Send $12.00. Power 
Gain Systems, Dept В, Р.О. Box 2955, West 
Monroe, LA 71291. 


WASTED ENERGY IN THE HOME. A pat- 
ented insulating kit for the Disappearing 
Attic Stairway. For free information con- 
tact Lavaco Industries, Inc., PO. Box 423, 
Warminster, PA 18974. 1-800-323-0413. 


FT. COUCH FOR UNDER $10 
Very attractive all wood loveseat, Easy to 
Build. Strong, durable. Great for Vans, 
Campers, Playhouses, Decks. Plans $2 
AYX, 41 Sutter-1298, San Francisco, CA 
94104. 


FREE ROOF You can have new alumi- 
num shingle roof without cost. For How-To- 
Do-It Book and pattern shingle, send $4.95 
to: Mr Shingles, Box 7493, Louisville, KY 
40207. 

DOES YOUR SUMP PUMP WORK dur- 
ing power failure - Ours Does - without a 
plumber. Catalog $1.00 Refundable. Resi- 
ваа Safety Systems. Бы 600 Cross St., 

ig. A, Lakewood, NJ 08701 


FOR THE HOME. 
SOLID State Sensor nitelight automatic 
on off $5.95. Joe & e a Gifts, 1906 S. 
Central, Cicero, IL 60650 


PLANS, BLUEPRINTS 


AUTHENTIC BUTCHER BLOCK TA- 
BLES. Plans $5.00. 8129 Bullneck, Balti- 
more, MD 21222. 


NUCLEAR RADIATION? SURVIVE! 
Build detector with household materials. 
13 page detailed instructions $5.00. Collec- 
x 215, Allentown, PA 18106. 


DO IT YOURSELF 


HYDROGEN AUTO FUEL FROM 
WATER. Amazing Free Report. Merit, Box 
бз. Louisville KY 40206, 


APPLIANCE REPAIR — Illustrated 
How-To book shows easy volt/ohmmeter 
problem checks, washers, dryers, refriger- 
ators. Free details, DLRP, 713 Silvertone, 
Richardson, TX 75080D. 


VOICE Disguiser, FM Transmitter, Tele- 
phone ‘Transmitter and Моге! Send 
Stamped envelope: Xandi, Box 25647, 
‘Tempe AZ 85282. 

CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, 
Atlanta, GA 30314 

SYNCHRONIZE YOUR CHRISTMAS 
DISPLAY, make it more impressive, Write: 
Display, Box 2035, Inver Grove, MN 55075. 


STOP NEIGHBOR'S LOUD STEREO, 
FAST! Simple instructions, inexpensive 
materials. Legal. $9. Details, $2. (refund- 
424 West Common- 
2A 92632. 


Property Auctions. 
FL 


able). BAILEY'S, 
wealth, Fullerton. 


EXPERIMENT WITH FIBER OPTICS! 
Send your voice over a beam of light via ап 
optical fiber. Complete kit ($39.95) 
includes Microphone, Speaker, Fiber. 
PCB'S and all parts. Easily assembled. 
Plans package only - $5.95. Send to: FIBER. 


SCIENCES, Box 5355, Chatsworth, CA 
91313-5355. California residents add 6. 


BRAND-NEW PATENTED PLUMBING 
DEVICE! No More plumbing bills, danger- 
ous chemicals, inconvenience & mess of 
clogged drain. Attaches to faucet & U-trap 

jess than minute. Pressure, hot water, 
detergent washes away food, grease, hair, 
germs. Kit only $14.95 + $2.00 p/h SAT- 
ISFACTION GUARANTEED. One Minute 
Plumber, Rt. 4, Box 100D, Hopkins, SC 
29061. 


PLUMBING Illustrated home plumbing 
guide shows how to repair and build home 
Plumbing systems. Send $135 to: Best 

3ifts, 114-41 Queens Blvd., Dept. 182, For- 
est Hills, NY 11375. 


MICRO BUGS 


bugs а! 
з MICROCOM TECHNOLOGY 


SUPPRESSED PARADOX 
INVENTIONS SCIENCE 
FREE ENERGY & ANTI-GRAVITY ! 
ALCHEMY! PHYSIX ANOMALIES! 
200 TOPICS, RARE INFO, PLANS 
AMAZING 40-PAGE CATALOG !!! 
SEND $2: INFOLIOS, ВОХ 1258 
BERKELEY, CA 94701 


TELEPHONE LISTENING DEVICE 


Record telephone canversanons in your otce or 


Transats p19 mie to any РЫ race ут 
Astemte Ke - up o ƏУ taney (not ec] 
For catalog of Tansmiters Voce Scrambers and 
oir specaty tems. excuse $2 00 1 US! Cora 
Сы! 305-725-1000 or sand $19.95 + $1.00 
Us 


Z AMAZING. 


SCIENTIFIC and ELECTRONIC. 


N DEVICES” 


PLANS — Aii Parts Available in Stock 


Ы гови Ста ی‎ $2000 
* RUBS RUBY LASEI 2000 
H ETCS 1 MUON VOLT TESLA C 15.00 
* РТС PLASMA TORNADO GENERATOR. 10 90 
* GRAT.— GRAVITY GENERATOR 1000 
* MAGNETIC CANNON/ EOS 1000 
KITS — includes Pians and 
* LHC2K SIMULATED | RÉDIGRUYEL LIGHT. 
LASER. 3450 
+ ВТСЗК 250,000 VOLT TESLA COIL....... 159 30 
* 1061К ION RAY GUN. 109.50 
* PSP3K PHASOR SHOCK WAVE PISTOL ..49.50 
* INFIK INFINITY TRANSMITTER 134.50 
* MFTIK 2-3 MILE RANGE FM VOICE 
XMTR PC BOARD. 49.50 


ASSEMBLED AND TESTED PRODUCTS 
. [и RED 1MW PORTABLE HENE 


Ы : SOLID STATE TESLA COIL 35KV . 84.50 
IPS POCKET РАН FIELD GENERATOR Hu 
. И BLASTER DEFENSE WEAPON 


+ PPFIOPHASOR PAN FELD. PORTABLE 249.50 
* SNP20 SECURITY PHONE LISTENER .....99.50 


* CATALOG CONTAINING DESCRIPTIONS OF 
ABOVE PLUS HUNDREDS MORE AVAILABLE FOR 
$1.00 OR INCLUDED FREE WITH ALL ABOVE 


mes muen, COLON KISAND: 
ке PAID. SEND CHECK, 
WO. VISA MC. 


INFORMATION UNLIMITED 
BOX 716, DEPT. ‘AMHERST, NH 03031 


(78 


AW 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
а simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 


away! Use with any FM radio. Tunes to any 
frequency from 70mhz—130mhz. Easy to as- 
semble kit includes all parts and instructions, 
Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
оп orders of 2 or more. All orders shipped by 
US. Mail. COD add $4.00. Personal checks 
allow 21 days. 

DECO INDUSTRIES 
7 


BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878. 


‘SELLING YOUR HOME? Why pay a real 
estate broker? Our inexpensive step-by- 
step manual and quality signs may save 

u thousands in fees. Don't fail need- 

jessly! Send for information today. 
Resource Link, Dept-PS, Box 1735, Des 
Moines, ІА 50306. 


MDGMATE...Hand powered Universal 
mixer. Mix Anything! 1% cu. ft. capacity. 
Free color brochure. B.K.O., Box 621, W. 
Caldwell NJ 07007. 


TOOLS & MACHINERY 


4' METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91746. 


“SHARPENERS REPORT" Month): 
Newsletter, Sharpening Guidebook, Angl 
Wall Chart, Free details Skog Company 
Dept. PS1, PO. 22559, Minneapolis, М 


BOLTS, SCREWS, TOOLS. WHOLE 
SALE, DIRECT. Guaranteed. Catalo 
$1.00 (refundable). Camelot, Dept. 33, Bo 
, Bristol, Wisconsin 53104. 


LATHES - MILLING MACHINES 
MACHINE SHOP SUPPLIES - TOOLS 


js $1.00 (over 
Toll Number For rere, 
РО Box 536-Р Hurricane, 
REPRESENTATIVES OF MANY MANUFACTURES. 
304-562-3538. 


UNIVERSAL. 
MACHINE TOOL  gineers. Reasonable price. Ava 


For work shops and hobby e 


able inch or metric versio 

KOTOBUKI BOEKI COMPAN 
11-11, Saga 1 chomi 
Koto-ku, Tokyo, Jap: 
Telex: 0-252-347 
KBKK 


MECANIX® L-150, 


Vacancies of age 
available in seve 


districts 
NU Home Workshop Specificatio: 
IDE. ONLY 25c ! DHI, 9443 Deerwood 


оне ММ 55369. 
BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition 
ing. Eighteen months guarantee! Mean 
Big Profits Fast! Electoan, 7415 Gable Di 
Little Rock, AR 72205. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City 
South Dakota 57702-3740. 


IMPORT-Export opportunity, profitabl 
world-wide, mail order business from 
home, without capital. We ship plan for ne 
risk examination. Experience unneces 
sary, Free Report Mellinger, Dept. C269C 
Woodland Hills, California 91367. 


BORROW $300-$30,000 Worry Free 
Keep EPA NE Details! Write 
American, 1601 lainfield, IN 46168 


BUMPER тет Printer, Cheap, Sim 
ple, Portable. Free details Bumper, POE 
BON LLC), Tampa, 


LEARN MIRROR RESILVERING, Fre: 
Information. Silvercraft, Box 127, Lans 
downe, PA 19050. 


ALUMINUM SCRAP. Re le Yourself 
MAKE $25.00/POUNI ее Informa 
tion: Industrial-PS611, Box 127, Alexan 
dria Bay, NY 13607. 


REPAIR HYDRAULIC JACKS — Fre 
details, Hydraulic Parts Supply, Dept. S 
Box 4157, Brownsville, TX 78520. 


RECYCLE METALS. NO, NOT BEEF 

CANS! Easy $458 weekly! Free informa 

tion, Hornsby's, Box 1214, Franklin, TN 
065-1214. 


HUGE PROFITS! Reconditioning usec 
car batteries. Secrets others dont tell 
Stamp please, Battery Outlet, Box 3300 

Жогу. NC 2860: 


NEVER STOPS! F: : Dasher 
PO. Box 1039, Gatlinburg, TN 37738. 


MECHANICALLY inclined individual: 
b Weekly Profits operating 
Small Manufacturing business Withou 
Investment write: Businesses, 92-P Brigh 
ton 11th, Brook! 


FROM Square Foot Plywooc 


(Huge Demand), Revealing Proof 50 
п Refundable! ), Woodwins, Bridgewater, MA 
2324. 


$40,000 ON 1/3 ACRE! New hydropon 
ics— inexpensive, pleasant, practical! Fre 
information. Planters, Box 1214, Franklin 
TN 37065-1214. 


SPARE time fortune in Vinyl Repair 
Huge demand creates exceptional profits 
We supply everything. Details free, VIF 
2036 Montrose, Chicago 60618. 


‘SMALL FOUNDRY Furnace. Supplies 
Free Literature. Pyramid Products, 
M. 3736 South 7th Avenue, Phoenix, AZ 
85041. 


Goto Stamping Machines, Inexpen 
sive. Quality. Large imprint Area 
details. Magic Systems, BOB 24986 (LLC) 
‘Tampa FL 33623. 
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MAKE Rubber Stamps. Highly Profita- 
ble Business. Free Details. Stamper, POB 
22809 (LLC), Tampa FL 33622. 


TAKE Catalog Orders. We drop-ship 
2955 best-selling specialty products. Low- 
est below wholesale prices. Immediate 
delivery Spectacular home business oppor- 

Book, BMC SHOR Do Sato Ares 


$1000 weekly mailorder. Immediate 
КУДУ Мо obligation. Enterprise, 210 
felch-PS, Ames, ТА 50010. 


SCREEN Р! hirts. Inex] 
kite, Free Details. “T-Printer” PO 
(LLC), Tampa, FL 3362: 


Brokerage, Box 230187, 
L 36123. 


Montgomery, 


MAKE BIG MONEY REPAIRING 
SHIELDS, & Plate Glass! Up to $00.000 
yearly! Gall TOLL-FREE for Valuable 
FREE report. +800-32+2597. Glas- 
bo Systems, Box 5755-Cll, Bend, OR 


ООО LOANS INTEREST FREE! 
Secret Federal law WIPES OUT РЕЗТЗН 
Details FREE! Moneywise-S, Box 26744, 
‘Tamarac, FL 33320. 


GET RICH using OTHER PEOPLE’ 
MONEY! Unique—amazing business! 
Details FREE! Finance-S, Box 4605, Mar- 
gate, FL 33063. 

GET RICH !! Secret law smashes debts— 
brings cash credit! Details FREEN Wealth- 
Kit-S, Box 4036, Pompano, FL 33063. 

FREE! Get listed, Receive (10008) the 
Hottest Business Opportunities, Nonstop. 
Listing, Box 4222, Rockford, IL 61110. 


SELL HOW-TO BOOKS BY MAIL. 
UP To 2000% PROFITS 
START NOW! 


We drop shipped at very low prices, books cassette 
apes. manuals and reports Beautiful iitustrated 


postage (refundable) to 
LONG 


PO. Box 1465. Garde, 


14,947 HONG KONG, Taiwan PROD- 
UCTS CHEAP Small lots. Some samples 
ee Harboe Box 1719-PS11. Yuba City, CA 
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p - Automobiles, 
loots, Furniture, 


LEARN Piano Tuning. Big Profits! 
Empire School, Box 1014PS, Jupiter, FL 
33468-1014. 


HIGH Profits With Custom T. 


Inexpensive, professional heat 
sfer, machines. АЙ supplies. Press 
PO Box 2809, (LLC? Tampa, FL 


AMAZING Fortune hidden in "junked" 
batteries. Take it for pennies! 17 years Suc- 
cess Secrets yours now. Write: OwenCo, 771 
PS, Battle Стоил 

MONEY —MONEY —MONEY 
Send now for free details on how to make 
more money than you ever dreamed of! 
Тусооп Books, 4009 Pacific Coast Highway. 
‘Torrance, CA 90505. 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative Profits. Gresslin 
Correspondence School. Box 5104, Spencer 


IA 51301-0804. 
MAKE PVC Furniture. Turn your spare 
hours into $31,200 yearly! Easy home 


assembly business. Write: PVC, 771PS, 
Battle Ground, WA 98604. 


MAKE $20,000 yearly cleaning restau- 
rant ductworks. Easy 8 hours weekly 
Untapped marketplace needs, you, now! 
Details: Ductworks, 771 PS, Battle 
Ground, WA 98604. 


19509: WEEKLY Recyclin 


Stam reciat 
heria FL E 


AMAZING Profits! Sell wholesale/retail/ 
mail-order. Any quantity: Jewelry, Giftw- 
are, Toys, More. $3.00 (refundable) bring 
Giant Catalog/Confidential price list. 
Cloud, 231-325 Merrick Blvd., Laurelton, 
NY 1413. 


INCREDIBLE Income! Sell information 
by mail. Details: МСРІ-51, 231-32 Merrick 
Blvd., Laurelton, NY 11413. 


$3,000 MONTHLY Information Busi- 
ness Brings. Venture-S, Box 10179, Alex- 
andria, VÀ 22310. 


Discarded 
Vallees, 


EARN up $25,000 quick incredible new 
rogram titled $25,000 Dollars For Few 
ours Work. Doesnt seem fair make 

money for you fast. 90 day moneyback 

guarantee. Send $12.95 plus $1.00 postage 

and handling to: Carrie Walker, 3037 N 

Prairie, Franklin Pk., IL 60131 


$700,000 YEARLY ! ! ! Assemble 
کے‎ BONNER 
PROJECTION TVs with lenses and 
screens utilized by SONY, ZENITH, SYL- 
ANIA, and MAGNAVOX!...Simple con- 
struction'...lllustrated information and 
complete parts catalog $2.00... Money back 
агапіее!. .. POLI- - 
press Street, Throop, РА 18512. 


PROJECTION TV. Make $$$ assem- 
bling Projectors. Easy- Results compara- 
ble to $2,500 projectors. Total cost less 
than $30.00.. PLANS, 8” LENS & Dealers 
Information $20.50.. Illustrated informa- 
tion FREE.. Macrocoma-acx, Washington 
Crossing, Pennsylvania 18977. Creditcard 
orders 24HRS. (215) 736-2880. 


START Your Own Big Money, Easy 
Home Book Business! Free Details, Rey, 
12841 Hawthorne Blvd. #117M, Haw- 
throne, CA 90250. 


$1000'$ MONTHLY!!! Seven most pro- 
fitable home businesses. Easy how-to 
instructions. Free information. Marcliff, 
13110 Patuxent, Dept. PS1186, Baltimore, 
MD 21220. 

WANTED— Pickup truck owners that 
need $1000 additional income. 
details. Kingston, Dept6E, башна. KS 
66066-9028. 


UNIQUE MONEY MAKERS! Unusual 
business ventures revealed! Details Free! 
Franklin Place, 13990 Valley View, Red 
Bluff, CA 96080. 


HOW To Start and Operate Seven Of The 
Most Profitable Businesses At Home. Free 
Information. WHK, 319 West 6th St., San 
Pedro, CA 90731. 


LEARN Gold, Silver Scrap Recycling 
Business. Free’ Information: Recycling, 
Box 11216PS, Reno, NV 89510. 


1500'S WEEKLY Mailorder Details! 
Тап, po Box 9338 (PS), Long Beach, CA 
9081 


PA MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
1303) 674-8155. 


BE YOUR OWN BOSS 


j! unlimited, Everyone 
ICS. 

SPORTING GOODS, ETC. UP TO 25% LESS THAN STORES. 

Work from home by mail Agent's manual, cassettes, 

complete business plans: $16 95 

f) Ak FULL MONEY BACK GUARANTEE 
ГҮ} _ SIRIUS PRESS, DEPT. P-2 
2325 S.W. 89 Place, Miami, FL 33165 


sao 
Countertops WITHOUT 
Millions of apartments, homes pay profits 
immediately! Free Information. 

Box 19636-S, Portland, OR 97219. 


YOU too, can make it big in this new, 
exciting home business. Free details. Lock- 
port Enterprises. 4059-P Lockport, Bridge- 
ton, MO 63044. 

SCWL Subliminal Tapes Wholesale: For 
Free Information Write: Life Enhance- 
ment, 811 Moulin, Madison Hts. MI 4807 

books by mail. 400-900% 


profit. 
Free sales kit. Speedibooks, 23860-8V 
Miles, Cleveland, OH 44128. 


MILLIONAIRE IDEA STRATEGY: 
Details $1.00: Syntax, Box 1294, Walker- 
ton, Ontario, Canada NOG 2V0. 

MAILORDER Opportunity: Start profit- 
able home business without experience or 
capital. Write for free book, plus details. 
Mair Order Associates, Inc., Dept 617, 
Montval LJ 076 


HIGH PROFITS HOME 
Free Details. Nettco. 670-PS James, Wal- 
ton, KY 41094. 


1000 MONTHLY working at home! 
Guaranteed Details. Send Stamped Self 
Address Envelope. 2470 Carbona, Eugene, 
OR 97404. 


PROVEN MONEYMAKING OPPORTU- 
NITIES. Free Information. Phoenix Pub- 
lishing, Department B246, 19708 112th 


Drive South East, Snohomish, WA 98290- 
8111. 

MAKE $15.00 in 5 minutes. $180 Hour. 
Send $16.00 to: PO. Box 


338, Round Mountain, CA 96084-0338. 


SECRETS of home business millionaire! 
Target, 7-A Du Temple, Beauport, Québec 
GIE 428. 


(CREATE HUGE INCOME. Easy! quick! 
Unique home business plans. Start imme- 
diately. Guaranteed earnings. Free details. 

Box 6208-JN, El Monte, 
CA 91734. 


FREE MONEYMAKER REPORTS. $25 
value. Send $1.00 postage. LYNECO, 64 El 
Campo, San Jose, CA 95127-2005. 


PROFITABLE Home Business Opj 
foin TIR NS. АР. E РО. Box 5: 28, 
leni 5312. 


INFINITY MIRRORS. Earn up to $300 a 
week. Stepwise instructions and plans: 
$3.00. Infinity Mirrors, 122 Presidential 
Drive, Horseheads, NY 14845. 


START a SUPER PROFITABLE BUSI- 
NESS from scratch. Free Subscription to 
Opportunity Magazine tells how. Write: 

Opportunity, Dept. 121, 6 N. Michigan, 

icago, IL 


NEW MULTILEVEL OPPORTUNITY. 
Minimal requirements. Send sase for free 
details. MD Enterprises, Box 851375, Rich- 
ardson, TX 75085. 


HOW-TO Information. Fastest growing 
home business in U.S. Free details. Pub- 
lishers, 303 Cerro-De-Ortega Dr., Rio Ran- 
cho, New Mexico 87124. 


Mercedes-Benz, $15 m 
or BMW, $91.62....Guarant 

Foxo, Box 2655-61 PS, Springfield VA 
22152. 


SMALL amounts get HUGE PROFITS. 
GOVERNMENT CONTROLLED. 


Special, 
complete instructions. Send $8 to: 
Dynamic Management Systems PS, 3004 
Parkview Ct., Ft. Collins, CO 80525. 


WHO'S KIDDING WHO? 
GETTING INTO BUSINESS IS TOUGH! 


‘How To Start And Finance A Small Business" is a 
no-nonsense book written by ез 

men thal explains everything from wnting a business 
proposal lo geting your business financed Includes: 
Determining the Market- your Goals-The 
Lender's Rules + SBAs-An Actual Business Pro- 
posal Used- Plus More. Please send $9.95 in check 
or money order to: BLAK Enterprises, P.O. Box 159, 
Swartz Creek, М! 48473 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $5.00. Hydraulic Parts Supply, Supply, 
Box 4157, Brownsville, TX 18523-4151. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 40е. Ellwanger’s 
PS., PO. Box V, Port Je Y 1277 


FREE. Brochures. Repair air condition- 
ing. Refrigeration. Tools, supplies, full 
instructions. Doolco, Inc., 11252 Good- 
night, Dallas, TX 75229. 


GOV'T SURPLUS 


MILLIONS OF SURPLUS BARGAINS! 
Jeeps included! Many 1% original cost. 
“Nationwide Government Directory’ 
$2.00 (Guaranteed). Disposal, Box 19107- 
FK, Washington, DC 20036. 


1$ It True You Can Buy Jeeps for $44 
through the US. government? Get the facts 
today! Call 1-312-742-1142 Ext. 4606. 


Money Booklet - Con- 
$24.95. Field. (718) 434-0781. 
en Brooklyn, NY 11230. 


HUNTING & FISHING INFOR 


Cleveland, O) 
PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
GIR Jane, NY 10014. (212) 929-2293- 


PHOTO FINISHING 


NEVER BUY FILM AGAIN. Get 100 rolls 
Kodak film, Discount processing, Special 
offers. Details $1.00. T&M Trading Com- 
pany, Box 1086-АЈ, Mount Pleasant, NC 
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COMPUTERS 


ast Service. Free Catalog. 
Box 690, Hicksville, NY 11801. 


MAKE MONEY WITH YOUR COM- 
PUTER. FREE Details, Henry Dean, РО, 
Box 236, Youngwood, PA 15697. 


FREE programs!! IBMpcs/Apples/Com- 
modores/TI99-4A/Adam/TRS80 s, Ezrae- 
тга, Box 52228NV, San Diego 92105. 


ATARI COMMONDORE owners send for 
pour free software catalog. Frost Computer, 
x 2573 GMF, Woburn, MA 01888 


A/D CONVERTER, 8 Channel, RS232C 
interface for any computer. $199.00 com- 
cr Free Spec. sheet. U-TAP Resources, 

t.1 Bx 354A, Mechanicsville, MD 20659. 


SAVE MONEY ON PC SOFTWARE! 
DISKS loaded with BARGAIN IBM pro- 
grams. Choose from *2-3 templates, 
Word processors, utilities, games, business 
finance, more. Just $3.75 per disk! Guaran- 
teed. meon PDA, Dept. SP-11, Box 
ista, CA 92083. 

MAKE $1000's MONTHLY with your 
personal computer Complete details $9.00. 

'&K Enterprises, PO. Bo Box 904, La 
Grande, OR 97850. 


EDUCATION & INSTRUCTION 


FREE Lifetime, Ordination, Become 
Chaplain, Missionary Evangelist Bishop. 
McKeesport, РА 1513 


Astonishing 


Catalog Free! Auto- 
Olympia, WA 98507. 


LEARN WHILE 
New Method! Stranj 
suggestion, Box 24-ı 


MARINA DEL REY, CA 90295. 

DEGREE PROGRAMS 
IN Managem ment, Economics, Philosophy, 
Business Studies. Credits and Experience 
accept 


. Prospectus (airmail 
Registrar. Sussex COLLEOR OF 
NOLOGY, HIGH! 


SEX, ENGLAND Yd 17 ТЕХ. Founded 1969 
students worldwide. 


ELECTRONICS B.S. Degree: 

indence instruction. Accredited, NHSC. 
Free catalog. Grantham, 10570 Humbolt, 
Los Alamitos, California 90720. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog, Superlearning, 450-PSII Seventh 
Avenue, N.Y.C. 10123. 


$2.00) 
TECH- 


UNIVERSITY Degrees! Economical 
home study for Bachelors, Master's, Doc- 
torate. Prestigious faculty counsels for 
independent study and life experience 
credits, Free information - Richard Crews, 
M.D. (Harvard), President, Columbia 
Pacific University, 1415 Third St, Dept. 
San Rafael, CA 94901; Toil Free: 
beer California: 800/552- 5522; 
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EARN MORE IN 90 DAYS. Free 1987 
catalogue describes 200 success proven cor- 
respondence Diploma courses. Granton 
Institute, 263B Adelaide Street West, 
‘Toronto Canada. 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s... Free reveal- 
ing details. Counseling, Box 389-SPIl, 
Tustin, CA 92680. 
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WORLD WIDE COLLEGE OF 
|AUCTIONEERING, ING. The original—50 
ысты largest! Term soon, Approved 

for VA. ‘Catalog. 515-423-5242. COL. 
|GORDON E. TAYLOR, P.O. Box 949, Dept. 
3, Mason City, Iowa 50401. 


HIGH SCHOOL Diploma at home. No 
classes. Low cost. Information FREE. Call 
toll free 1-800-228-5600 or write: American 
[School Dept. 347, 850 E. 58th St., Chicago, 
IL 60637. 


SUPER-INTELLIGENCE! Amazing 
results guaranteed! Info, EDEPS, Box 
1462, Glendora, CA 91740. 


UNIVERSITY DEGREES ACCRED- 
ITED, by mail. Bachelor, Masters, Ph.D. 
Details. College Programs, 256 South Rob- 
lertson. Suite 3024, Beverly Hills, CA 
90211. 213-652-6452. Dept. #25. 


SCHOOL OF LEGAL INVESTIGATION. 
Little Falls, NJ 07424. Be a Legal Investi- 
р Set up your own business. Learn at 

ome. Write for a free booklet. Dept. 311- 
116. 


LOCKSMITHING: Frree book. Locksmi- 
thing Institute, Dept. 311-116, Little Falls, 
NJ 07424. 


ATTENTION: Seniors Juniors & Student 
Counselors Higher Education Costs Soar- 
ing! Scholarship Matching Service.. Will 
Locate 5-25 Financial Aid Sources By 
Computer Data Bank Send For Free Infor- 
mation: SMS, 131-35 224, Laurelton, NY 
11413. 


BUSINESS SERVICE 


INCORPORATE Without Legal Fees! 
Free Booklet Tells How, Includes forms. 
Call now. Harvard Business Services. (800) 
345-CORP. 


PRINTING SERVICES 


FREE 16 pg Printing Price List, 1 to 5 col- 
ors, sheets to catalogues. Copen Press, 
100PS Berriman St., Brooklyn, NY 11208. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Оуеггш 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


WHOLESALE PARTS for lawn equip- 
ment. Minibikes, Karts, Chainsaws, Small 
Engines. Quality products. Send $3.00 for 
full line catalog. GRP Parts, PO. Box 
45245, Dept. 8, Somerville, MA 02145. 


WORLD Buyers Guide to Unusual and 
Innovative products. Information $1.00. 
Lawler, 76 Wesley Ave., Atlantic High- 
lands, NJ 07716. 


400,000 BARGAINS Below Whole- 
sale! Many Free!  Liquidations... 
Closeouts! ... Job Lots . .. Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 730-B, Holland, MI 49424. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
64053. 


WINEMAKERS - Beermakers Free Cat- 
alog, Low Prices, Free Recipes. Cellar-S, 
Box 33525, Seattle, WA 98133. 


INEMAKERS—BEERMAKERS Free 
Illustrated catalog. Continental, Box 188- 
PS, Casselberry, FL 32707. 


WINEMAKER — Beermakers: Free Illus 
trated catalog of supplies. Ѕетріех, PO. 
12276H, Minneapolis, MN 55412- 
0276. 


1984 PRICES. Free Catalog. Wine- 
makers - Beermakers, P.O. Box 252, Win- 
dermere, FL 32786-0252. 


HOME BREWING 


ONLY! Free Catalog/ 
Newsletter. Williams, Box 461-PX, Oak- 
land, CA 94604. 


CARTOONING, SIGN PAINTING. 


LEARN Sign Painting - Instructions and 
Supplies Catalog, $1.00. Kaufmann Inc., 
Centertown, MO 65023. 


CARTOONING. Money, Fun, Popular- 
ity! Learn by mail. Free booklet!!! Car- 
toning, 42 Haslett, Toronto, Canada MAL 


CARTOONING, Learn From The Profes- 
sionals. $2.00 For Trial Lesson. 10258 Riv- 
erside, Palm Beach Garden, FL 33410. 


RETIREMENT 


ALABAMA — Perfect retirement spot: 
Dothan/Houston County for great life 
style, low home taxes. Brochure free. 
Chamber, Box 638-P, Dothan, AL 36302. 


JOKES & NOVELTIES 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Tricks, Sci- 
ence, Hobbies, Sports. Johnson-Smith, F- 
03, Bradenton, FL 34203-3796. 


HOBBIES & COLLECTION. 


MILITARY Medals Catalogue $1.00. Sub- 
scription $6.00. Vernon, Box 1387PS, М. 
Baldwin, NY 11510. 


LEATHERCRAFT CATALOG. 100 pages. 
Largest selection available of genuine 
leathers, tools, kits, books, supplies. 
Upholstery, utility leathers, garment 
leathers, suedes, exotics. Belt, wallet, moc- 
casin kits and more. Send $1.00 pstg/hdlg 
to: Tandy Leather Company, P.O. Box 2934, 
Dept PS1186C, Fort Worth, TX 76113. 


CLOCK WORKS, wood clock blanks, 
epoxy coatings, belt buckles for coins, 
stones, rockhound supplies. Wholesale 
Catalog 25е. Eloxite, 806 V Tenth, Wheat- 
land, WY 82201 


CABLE TV Equipment. Low prices we 
ship C.O.D. Send $2.00 for catalog. Cable- 
tronics Unlimited, PO. Box 266-8, S. Wey- 
mouth, MA 02190 (617) 871-6500. 


уой in gne Room ? 
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WIRELESS 
LE 
لا‎ 


VCR's о Camera's о Satelite Systems о Computers 
| момон меу caer oa АВ тоз 
от CLEAR renee > EASY mtr атт 


255 800 222-4707 GS) 


be. 


ANY DOG ¥ 
IN MINUTES 


DISCOUNT Catv Converters/Equip- 
ment And Video Accessories. Free Infor- 
mation. Easy View, PO. Box 221Е, 


Arlington Heights, IL 60006. (312) 952- 


LINEAR AMP PLAN, $5. Plan, 5838 Wil- 
lowcrest Drive, Pinson, AL 35126. 


VIDEO 


VCR's - RADAR DETECTORS WHOLE- 
SALE, All brands, (No Escort/Passport), 
Free Delivery, No tax. We're Video Spe- 
cialists, check our prices! 1-800-344-7123. 


Miniature Dott House FURNITURE 
A FULL LINE OF ALL ROOMS 


Carefully handmade from choice hardwoods. exquisite. 
detail to a scale of 1 inch to 1 fool, walnut stained real 
wood with brass tone fitings. All doors, drawers, elc. 


nd cose casi, 
HUNDREDS OF OTHER MINIATURE COLLECTIONS. 
THOUSANDS OF GIFTS AND PRODUCTS. 
Send $3.00 for 225 pg. color catalog. Refundable on 
first order 
MOREY INDUSTRIES 
РО. Box 69045 
Pleasant Ridge, Mi 48069. 


JEWELRY 


CLOSEOUT Jewelry. 55¢ dozen (Catalog 
25е). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
‘Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free 
with Information. Chicago Gold & 
cious Metals, 10 S. Wabash, Dept. 357, Chi 


most reliable firm in old gold busines 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


WATCHES, CLOCKS— 
SALE & SERVICE 


VIDEO MOVIES. Tremendous selection! 
Giant catalog $3.00. Tower, Dunkirk, MD 
20754-0213. 


MULTI-CHANNEL MICROWAVE 
TV RECEIVERS 
aes 1927 Ghr 20° Dish 40+ @ Gain 
LIFETIME WARRANTY 


Complete System $8995 (Shipping Indi) 
Dealer Rates. Replacement Components 
& Expert Repars atate 
KAS ELECTRONICS Cali now for same 
РО. ВОХ 34522 day shipping! 
PHOENIX, AZ 88067 (502) 230-0640 
2 Credit on phone orders! 


SATELLITE TV 


QUALITY Products Low Prices - F 
Brochure and 800 number. SSE, POB 3833. 
Ocala, FL 32678. 


59 DEGREE Brand Name LNAs! LNB's! 
Ku-Band LNBs! Discount pricing! Catalog 
$1.00 (Refundable): Xandi, Box 25647, 
Dept. 24XM, Tempe, AZ 85282 


REAL ESTATE 


CANADIAN COUNTRY PROPERTIES. 
Acreages for recreation, development, 
farming, fishing, hunting, investment, 
minerals, etc. OUR 71ST YEAR. Terms 
available. Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM Corporation, Suite 
481, 85 Bloor Street East, Toronto, Canada, 
M4W 1В5. 


Action Watches! 


Choose Animated Sports Watch: Baseball #86. 


each, Or select Magic Smile Watch: every 
smile face reappears then fades to exquisite 


ELECTRONICS, STEREO HI FI 


HIGHLY SENSITIVE, ultra - smal] FM 
transmitters (bugs). Highest quality, low- 
est prices. For catalog send $2.00 to: Cony 
Electronics Distributors, PO. Box 4172, 
Springfield, IL 62708. 


RADIO/TV 
POLICE Scanners, Regen: 


Fanon. HPR, Box 19224, Denver, CO 
80219. 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423, 


MONTANA LAND 


20 Acres (or more) staring at $6950 wih SISO down. 
$06 S8 mo Neat Вены Yellowstone Park and National 
Forests. In те heart of rophy ek deer moose. anteiope and 
Turley hun Blue nbbon trout streams Guaranteed. Ac- 
cess INSURED TITLE AND WARRANTY DEED Your inspection 


‘Welcomed Free Color Brochure Video Tapes Avaiabie 


Call Today TOLL FREE: 1-800-252-5263 
Yellowstone Basin Properties 
1119 N 7th Ave.. Dept. PS, PO. Box 3027 
Bozeman, MT 59772-3027 © (406) 587-5469 


EARN to $10,000 month or more Buying 
Nationwide Real Estate at 30%-40% Below 
Market - consistently, No competition. No 
license or experience necessary. Probate & 
Financially distressed property. No Cash 
Down/No Credit Necessary. Thousands of 
opportunities exist. 216-453-3000, Ext. 

8086 


FREEDOM COUNTRY 
20 BIG acres in WESTERN MONTANA, starting at $9850 
$200 down, $114/month. Trout fishing, backpacking, 

‘camping. Elk, deer, moose, bear. to National 
Forests, near established towns. Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps. FULL MONEY-BACK GUARANTEE. 

CALL TOLL FREE 1-800-592-5990. 

TREASURE STATE RANCHES 

210 Milwaukee Street, 
Deer Lodge, Montana 59722 - 


на 
ЧЁ) олоо 


Он TY with: Berbera Waters, 
eter. Mere Grin ARTICLES: 


боо, WALL STREET JOURNAL end oem worlwide. 
А science engineering breakthrough! A set of r 
dog sound makers that condition dogs incredibly 
fast. Small. Used from the palm of the hand. Ne 
hypnotic contro, even at a distance. No leas! 
needed. Novices become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog s mind. Renders bodily paintraming 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
simply dor t fihi. Tunes dogs in makes them wan 
to please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller pat 
dispensed by veterinarians for dog behavior. Now 
thousands ol satisfied users in U.S. & foreign lands 


From $25 to $175 FREE catalog 


DOG-MASTER SYSTEMS 
atie Wilshire, Вох 250, Agoura Hills, CA 91901 


ог Call (800) 8247888 - Ask for operator 656 
омот o Envronmenta Research abe Copyright © vm 


SALESPERSON - DISTRIBUTORS 
WANTED 


THERE IS MONEY 
TO BE MADE SELLING 


Start earning extra cash instantly . .. pus. 


Teceivea 0S, discount on a par ol cushion comfort Knapp 
Shoes for yours rom the largest direct seling shoe 
company nthe entre country. Over 20,000 sales people 
Ike yourself are making money every day seling rom our 
ful color catalog featuring over 250 attractive styles for 
‘men and women including dress, casual, work, salety and 
outdoors, Knapp wil send you a complete FREE 
SELLING KIT, including everything you need to get 
Started earning extra money immediately There is no пк 
when you sel Knapp shoes. We support our sales people 
‘ith ree training and back our shoes wth an unconditional 
‘money back guarantee. No cost! No Obligation! 
‘Send coupon today!! 
Thomas McCaffey, KNAPP SHOES, One Knapp Centre 
5834, Brockton, MA 02401 


Name 
Address. 
City. State—Zip. 


KNAPP 


HAIR CARE 


SAVE MONE Y!o varer 


New patented automate gives super 
haircuts easy, fast and gentle. 
Even back of head is easy. 
| Measures length, сие, 
| tapers, collects clips. 
А! automatically, you 
| just pass it over hair. 

lo blade changing. Cordless. Charger included 
|Get fresh haircut in minutes, easy as combing, 
anytime you like. You'll look ‘better, feel better 
Маке extra money! Cut hair in your sparetime! 
Haircutting Guide included. Use our haircutter 
for 60 days, for as many haircuts as you like. 
If not delighted, get immediate full cash refund 


‘America Wo 
in Knapp Shoes 


Free info or mall today $39.95 for halrcutter: 
Robocut Со,6, РОВ 9596, Ft.Colins, Co 8052. 


PLASTICS 


CASTOLITE Liquid Plastics. Crysta 
clear, colors. For casting, embedding, coat 
ing, fiberglassing; in industry, labora 
tories, craft work. Reproduce your design 
with our mold materials. Catalog $2.00 
Castolite, Dept. 86P/PS, Box 391, Wood 
stock, IL 60098. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi 
cation DLP, Box 487, Anaheim. CA 92705 


FREE Hypnotism, Self-Hypnosis, Slee 
Learning Catalog! ‘Drawer PS400, Rui 
doso, NM 88345. 
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PERSONAL 


FREE information, how to become a min- 
ister and establish a church. WCL, Box 26, 
Joelton, TN 37080. 

BORROW 5,000.00. No credit or 
employment needed. 24 hrs. call (702) 788- 
9299. 


SECRET Electronic Devices - PRIVACY 
Maildrop! $1.00. PROTECTOR, P.O. Box 
520294, Salt Lake City, UT 84152. 


MONEYMAKING 
OPPORTUNITIES 


BORROW $300-$30,000 Worry Pree! 
Keep Indefinitely! Free Details! Write 
American, 1601 Main, Plainfield, IN 46168. 

GOLD Stamping Machines. Inexpen- 
sive, Quality. Large imprint Area, Free 
details. Magic Systems, РОВ 24986 (LLD), 
Tampa, FL 33623. 

soos WEEKLY Clipping newspaper 
articles Free information MCPLNC 23 
SE Merrick Blvd. Laurelton, NY 114 

$1000 WEEKLY Home Business Direc- 
tory. Details. Box 2019-5, New York, NY 


GET RICHI! Secret law smashes del 
brings cash credit! FREE report! Wealth. 


Kit-S, Box 4036, Pompano, FL 3306: 
“$1,000's WEEKLY"! Mailing T 
FANTASTIC OPPORTUNITY! Start Imme- 
diately! EXCITING FREE DETAILS! Write: 
SUCCESS, #605-PS, Dresher, PA 1902: 


(REFUNDABLE): GWA6, Box 193, 
Brookfield, WI 53008-0193. 
EMPLOYMENT INFORMATION 


OVERSEAS... $25,000-$65,000 
Free Report! Employment, Box 19760-FY, 
Indianapolis, IN 46219. 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


time home 
641-8003 


EXCELLENT Income for 
assembly work. For info. call 504- 
Ext. 8068, 


SPECIAL SERVICES 
INFORMATION On Anything. Ferguson 


Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377 


MAILING LISTS 


MAILORDER NAMES 
THAT REALLY PULL!! 


FRESH, HOT, RESPONSIVE 
NAME LISTS of actual MAIL- 
ORDER BUYERS. Most cat- 
egories. Computerized in ZIP 
CODE ORDER on PEEL and 
STICK labels. GUARAN- 
TEED DELIVERABLE! For 
FREE details write to: ALEX 
REGINATO, 1420 7th Ave., 
San Francisco, CA 94122 
List tation. 


Details aoe. I2U, Box 1107, Stuart, FL 
33494. (305) 334-5205. 1-800-554-5478. 


PHOTO ID. All Kinds. Free Catalog. 
Foothills Fastprint, Box PS, Townville, SC 
29689. 


BUMPER Sticker Printer. Cheap, Sim: 
le, Portable, Free details Bumper, PC 
2791 (LLD), Tampa, FL 33622. 

HIGH Profits T-Shirts and Caps. Inex. 
pensive, professional transfer machines, 
Supplies. Press Magic, PO. Box 22809- 
LLD, Tampa, FL 33623. 

THE SECRETS (0 starting à LUCRA- 
TIVE business at home. FREE details. T.M. 
Company, 1807 Young, Cincinnati, OH 


EARN $5,000 ANY WEEKEND! Amaz- 
ing new system makes it easy. No money 
needed. Skeptical? FREE PROOR Wri 
Crossroads, Box 5097-K2 Babylon, NY 

0 


p MANI 10008 through | 
gram". Lease: M.D & Box 
Pus PS. Columbus, OH 43221-0305 


EARN 50% ON $SMILLIONSSS 


Be an heirfinder. Earn finders fee by locat- 
ing Legal owners + No Overhead * No Expe- 
rience necessary * Learn simple proven 
methods + Send stamped, addressed enve- 
lope & $3.00 for Proof of income and Out- 
line of Information to: 
International Searchers, Inc. 
e Box 544 
xi 


дом, Monas 


TRYING to find your fortune answering 
opportunity ads? Give yourself an edge. 
Save time, money, and despair. Write: AP- 
PS62, POB 5328, Glendale, AZ 85312- 


5328. 
WEEKLY! Homework Opportu. 

nities. Send $1.00 plus 

stamped envelope to: Box 3832-8, Douglas, 

AZ 85607. 


9.5% MASTERCARD 


МО ANNUAL FEE 
Find it in The Bank Card Report. Shop for 
the credit card terms you deserve. Compare 


РО Box 93729-Р11. 
Los Angeles, СА 90093 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 


pals refused elsewhere, Many plans 
included. Associates, Box 98-P3 
Brooklyn, NY 11235 


BORROW $300-$30,000 Worry Free! 
Keep Indefinitely! Free Details! Write: 
American, 1601 Main, Plainfield, IN 46168. 


EARN bigger profits! Professional top of 
the line computerized full feature mailing 
lists $3/100, $20/1000 names. Lone Star 
Product 1612 N.W. 21st, Fort Worth, TX 

1 2 


FRESH Opportunity 
NIGHT SHIPMENT! 


500/$25; N 
ADVON, Drawer Bê. Shelley. ID 83274. 
Visa/MasterCard, AmEx 1-800-992-3866. 


FRESH Hot Responsive Name List of 
Mailorder Buyers. Computerized on Peel 
and Stick Labels In Zip Code Order. Guar- 
anteed Deliverable. For Complete Details 
Rush To: Danny Kent, PO. Box 250, Hins- 
dale, NY 1474: 


. Responsive Name Lists of 
mailorder Buyers. Most categories. Com- 
pur in Zip Code Order. Peel and stick 
labels. Guaranteed Deliverable! For Bro- 


eure Rash е. or $1.00 to: Direct Mail 
755 E. Gelding Dr., Suite 104C, 
ре Scotisdate, AZ 


FRESH, HOT, RESPONSIVE “MAIL- 
ING LISTS." For FREE brochure write to: 
Reymer Associates, Box 412C, New Haven, 


13. 


FOREIGN NEWSPAPERS 


SEVEN most profitable home based busi- 
nesses. Exciting opportunity requiring lit- 
tle capital Outlay. For complete details 
ути to: Danooggie Enterprises, PO. Box 
250, Hinsdale, 14743. 


FORMULAS, PLANS 
Y 
20th Century Book о! 


10,000 Recipes, For- 
mulas & Processes. 


wal 
"A Wis gold mine of a book you too wil 
Y ipes for almost everytt 


ing things. As indispen- 
‘dictionary, Satisfaction guaranteed, 
ез hard cover-cloth binding. Only 
51695 plus $195' postage & handling. 
Dealer's Inquiries Invited 
EMBASSY SALES Dept. PS 79 
Box 67. East Elmhurst, N Y. 11369 


128 | POPULAR SCIENCE 


BORROW $35,000 "overnight" Any | CHURE. Масовата, Бох DEJA, 
purpose! Free Report. Success Research, | Dana Point, CA 9262 
io 
анайы р Шы BOOKS & MAGAZINES 
BORROW $100—$100,000! Instant 
Reply! Rush stamped envelope! Marigold, | [7 rrn 
Box 2030, (PS), Richardson, TX 75080. Machinist  Abi-monmy 
magazine with 
gi BORROW $500-40,000! “Overnight” On plans/instructions 
Signature. ee} indefinitely’ rite: 
Action PL-11, 3660 Wilshire, Los Angeles, lor metal-working 
CA 90010. projects you can 
D RR RT build. $18.50 per 
GET VISA жы машин proved year (Check/M.O.). 
system, positive results GUARANTEED! With charge card 
Free Detail, Financial, 535-52, Bellwood, -call ARN —— -aaie 
IL 60104 
Machinist HOME SHOP 
NEED MONEY? Cash. Loans, Govern-  IMachuinist _ 
ment Grants. 995 eligibleno investiga- 
tion. . Box z теге, New 
York 11598. 800-824-7888 ЧОБ _ 660 or write 
The Home Shop Machinist, Box 1810-A3 
MIDEAST Have Traverse City MI 49685 
Money to Buy & Invest. Top Finders Fees d 


Fi 
Paid. ТМЕА, SPS, Box 3: 3574, Newport 
Beach, CA 


FREE MONEY! $300.000,000 Giveaway. 
Grants. Never repay. Details $1.00. Jakla, 
Box 3066-PS11, Seminole, FL 33542. 


BORROW by mail. List of lenders and 
applications. $500 to $100,000 signature 
loans send $4.95 to: Hardtimes, 1133 Зуса- 
more, Buff, NY 14212. 


REMAILING SERVICES 


FREE Information! Postal Shog 
East 900 South, Salt Lake City, U' 


. 369 
84111. 


Mail Receiving’ For- 
warding. Mail Drop, Box 18039PS, 
Orlando, FL 32860. 


FAMILY Bibles - Beautiful 
‘Taped Bible Cassettes. Details $2. 
ges, Box 5460, D FL 


INDEXES. POPULAR SCIENCE 
available: full set of 13 for $13, postage 
[үч For 1984 only, send $1.75 to: POPU- 

INDEXES, Box 2017. 
Таан, NY 12111. 

READY REFERENCE. Preserve your 
copies of Popular Science for future refer- 
ence with handsome library cases. Each 
sturdy, durable case holds a year's issues. 
Covered in bright red simulated leather 
with the logo embossed in gold. $7.95 each, 
3 for $21.95 or 6 for $39.95 Add $1 per unit 
postage & handling, USA only. РА resi- 
dents add 6% sales tax. Send check or 
money order to Jesse Jones Box Corp., 

- PS, 499 East Erie Ave., Philadelphia, 
PA 19134. 


Nationa 
inatior 


STOP PROCRASTINATING 
Bestseller Book Eliminate Procrs 
for a More a ig Life, Great 
Day Moneyback Guarantee. $3.00. 1 
m Co., 1040 S. Oak St., Albany, ОЁ 

1. 


| LIVE 
STEAM 
А monthly magazine 
with plans/instruc- 
lions for steam- 
powered machining. 
projects, including 
locomotives you 
can ride! 
526 (USA) per year check or money order 
Charge card call free 
800-824-7888 Operator 660 or write 
Live Steam, Р.О. Box 629-A3 
Traverse City, MI 49685 
_MONEY-hcx GUARANTEE 


FOR INVENTORS 
м! Fre 


PATENT ECONOMICAL) 
details. ЖЫР since 1958. Rainer Asso 
ciates, 2008 Fondulac, Richmond, VA 


NONPROFIT foundation hel] 
tors over 11 years. Free recording forms 
Free evaluation. Affiliated Inventor 
Foundation, 501-A Iowa, Colorado Springs 

CO 80909 or Call 1-800-! 525- 5885. 


ing inven 


HAVE YOUR INVENTION MADE OVER: 
SEAS. World Trade Assbciates, Box 789 
Adelphia, MD 20783. 


ETD PATENT ATTORNEY wl 
evaluate invention, ا‎ and 
ا‎ application. E raise 
win Schindler, 1523 East 4 Street, 
Brooklyn, New York 11230. 


INVENTORS! Сап you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade оі 
service. INVENTORS COR. 

82 Broad Street, Dept. PS, 


Westfield, Massachusetts, 01086. 1-800. 
338-5656. In Massachusetts or Canada call 
(413) 568-3753. 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation. C-7-FI, Fremont, OH 43429. 


INVENTIONS WANTED 


INVENTIONS Developed Marketed. 
Free Invention Certificates. MANUFAC: 
TURERS REPRESENTATIVE, Suite 3615- 
ы ak Building, New York, NY 
10007. 


INVENTORS! Confused? Need help? 
Call AIM = = information kit. Toll free: 
1-800-225-54 


PRODUCTS WANTED FOR 
Presentation to industry and exhi 
national innovation exposition. Call free 1- 
800-528-6050, Canada, 1-800-528-6060, 
X831. Or write: 
INVENTION 


NEW IDEA? American Patent in Wash- 
ington, D.C. will assist you through 
DEVELOPMENT! Free 


HONGKONG factory needs several new 
products for their overseas buyers. Send 
product ideas for royalty evaluation, Can 
produce, exclusively Hongkong Plastic 

letal Products Company, Box 69627, 
Kwuntong, Hongkong. 


NATIONAL Manufacturing/ Marketing 

Company seeks new products, ideas. 

Industrial, automotive equipment. 1-800- 
847. 


how to offer your invention for 
sale or license, Free Booklet Outlines то. 
cedures royalty rates, juirements. 

sler Sales Corporation, C-7-1W, Fremont, 
OH 43420. 


BODY BUILDING 


CHARTS, Free Catal 
cram 7124 North Clark, Chicago, 


SCIENCE & CHEMISTRY 


CHEMICALS/LAB EQUIPMENT 
Low Prices glassware, mantles scales, 
microscopes, Catalogs. Chemical $3.00, 
Equipment $4.00 both $5.00. CHEM-LAB, 
13814 Inglewood, Hawthorne, CA 90250. 


FREE SCIENTIFIC CATALOG R.J.M. 
Laboratories, Inc, presents its latest cata- 
log containing scientific laboratory equip- 
ment and supplies, including a complete 
line of specialty laboratory glassware. 
Write today for your FREE catalog: R.J.M. 
Laboratories 1) РО. Box 699, Santee, СА 

2071. 


CHARTS, 
SKELETONS, $100 Catalog. CHARTS, 
7124 North Clark, Chicago, IL 60626. 


1987 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to 
professional. $2.00. Merrell Scientific, 
1665 Buffalo Rd., Rochester, NY 14624. 


HUMANS can detect magnetic field. 
Instructions $5.00. Research and Develo) 
ment, РО. Box 465, Parkersburg, 
26102. 


Peer rA 
Catalogue 


IEMICALS - GLASSWARE, 
E 00. Established: 1953. HAGENOW LAB- 
ORATORIES, 1302 Washington, MANI- 
TOWOC,WISCONSINS4220. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. Euroj 
instruments. Bows. Assemble yourself vio- 
lin and guitar kits. Catalog $1.00 includes 
10% discount certificate. Dept. LK, - 
Belvedere Ave., Baltimore, MD 2121: 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


DETECTIVES 
INVESTIGATOR Home-study 


PRIVATE 
Training Program, Free information. 
Global, Box 191PS, Hanover, MA 02339. 


CAREERS IN SECRET OPERATIONS! 
FEDERAL INTELLIGENCE OFFICER, 
SECRET AGENT: CIA, FBI, Secret Serv- 
ice, Defense Intelligence, many others. 
FREE DETAILS! dent Enterprises, PO. 


Box 45A, McMaster University, Hamilton, 
Ontario Canada L8S 1C0. 


OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your free copy 
of “The Psychology of Purity & Chas- 
tity” to: Schizophrenics 
RO. Box 50456, Ft. Worth, TX 76105. 

WITCHCRAFT — HARNESS THE 
FORCE. Understand the Old Religion and 
the consensus reality. Gavin and Yvonne, 
Box 1502PS, New Bern, NC 28560. 


REWARD your dog. Home Bake Califor- 
nias preferred, all natural pet treat recipe. 
Dog's love ет. Order now and receive free 
cookie cutter. Rush $6.50 + $1.50 for s/h to: 
Sunibelle, PO. Box 30483, Walnut Creek, 
CA 94598. 


NO Tux No Duty our new light bulb 
saver will extend life of light bulb 100 
times. Six $9.95 plus $2.40 for shipping/ 
handling. Easy Mail Mart, 2053 St Mar- 
tin, Tecumseh, Ont. N9K ТАЗ. 


STAMP COLLECTING 


FREE: Discount Stamp Catalogue, Shel- 
ron, Box 547B, North Miami, FL 33161. 


FREE Surprise collection with approv- 
als. Jay, Box 2130, Petaluma, CA 9495; 


FREE, U.S. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa Clara, CA 95054. 


FREE US MINT CATALOGING $1.00, 
with Approvals. Carlson, Rt. 2, Box 112P, 
‘Annandale, MN 55302. 


US. AIRMAILS 45 Different Used $2.00, 
Mint $15.00. Eberling, Box 2216, Neptune 
City, NJ 07753. 


GREAT aj;rovals. Worldwide stamp 
mixes. White, Box 24166-AF, Indianapolis, 
IN 46224. 


Forei; 


MILLIONS. Stamps 2¢ each. Bel- 
den, Box 4149 Dearl 


48126. 


us. 6 Commemorative plate blocks or 
30 mint commemoratives $1.00! Approv- 
als, Gordon Davison, 307, Contoocook, NH 
03229. 


LIQUIDATING Tremendous Old Accu- 
mulation. Bargain Lists Free. Alatalo, 
Maynard, MA 01754. 


100 different 25е. Approvals. 
Oroszky, Box 1-F, Sarnia, Ontario, Canada 
NTT 7H8. 


COINS & CURRENCY 


DOUBLOONS! Five Mardi Gras dou- 
bloons $2.00. Free Pricelist. Worthy Coin, 
Box 53, Granby, MA 01033. 


HOW TO BEAT A 


HEART ATTACK 


FREE HEART m оп herbs, EPA, zinc, a 
fon healing 


Write for particulars-GET FULL STORY Е 
-send today. Powerful relief at home. 
jurvival-22 - Box 3256- Austin, TX 7876! 


SAVE 25% 


AMAZING. ELECTRONIC 


ACUPUNCTURE 


FREE Handsome Carrying Case and instructions 


RELAXES MUSCLES. 
кк TENSION „шше 


"S 


INTRODUCTORY PRICE 


Sse 52995 


CONQUER PAIN! eid in 10 Minutes 


BELT BUCKLES for coins, stones. Spe- 
cialty buckles, jewelry mountings, clock 
works, expoxy coatings, Wholesale Cata- 

254. t loxite, 806 V Tenth, Wheatland, 


TOBACCO, PIPES, CIGARS 


CIGARS BY MAIL - SINCE 1934 
Domestic and Imported, Free Brochures. 
The House of Delmage, Inc., РО. Box 
22706, Tampa, FL 33622-2706. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
Box 45981, Center Hill, FL 

34254-0459. 


GOOD EATING 


PERFECT GIFT - МОММЕНЕҒ (No Meat 
Milk Eggs Honey Fish or Fowl) VEGE- 
TARIAN COOKBOOK Over 100 recipes 
Reasons Exercises RUBDOWN instruc- 
tions Hydrotherapy. Send $15 to: Humane 
Engineering, P.O. Box 593314, Orlando, 
FL 32859. 


BETTER HEALTH 


HOWTO- Feel healthier and live longer. 
Report tells how body's aging process can 
be slowed down, up to 100 years of age. Duty 
free $3.00 satisfaction guaranteed. Haynes 
Holdings, PSII, 123 Bellamy Rd. N., Suite 
1213, Scarborough, Ont. M1J 2K9. 


ila 
Lila™ TONGUE CLEANER] 
THE PREVENTIVE DENTISTRY TOOL 
4 © Prevents dental 
plaque. Cuts 
dentist's bills, 
© Freshens breath 
natural way. 
* Time proven tool 
Used 2000 years 
© Liletime stainless 


ue . p round 


tongue and America в ust cal 
Money-back guaranis, 
LILA NEVREKAR, M.D. 

305 East Midland, Suite 130 
Shawnee, О 74801 


‘SATISFACTION GUARANTEED 
OR MONEY BACK 


Act Quickly! Pays for Itself! 
(312) 844-6060 


3 тю em T: pre 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND old coins, j мегу, gold пи 
New patented revolutionary device. Free 
catalog. Gardiner, 4729L М. 7th Ave. 
Phoenix, А: 


Pay For Your Hobb 


Metal Detectors 


Call Toll Free: 
1-800-547-6911 


WHITE'S ELECTRONICS 
Dept. PB-6 Sweet Home, OR 97386 


FIND GOLD COINS VALUED UP TO 
$10,000 Each, Informative How And 
Where Booklet $5. Wilson Electronics, 
4415 Brookton, South Bend, IN 46614. 


KNIFEMAKING SUPPLIES 
MATERIALS FOR CUTLERY 
38 Page Catalog $2.00. Custom Knifemak- 
ers Supply, 308-PS, Emory, Texas 75440 
SPORTING GOODS 
TRY SOMETHING OLD. Ice age weap- 


ons: Spear throwers, target spears. Plans, 
Kits, ready-made. Tate Enterprises, Box 


110755, Aurora, CO 80011. 


HEARING AIDS 


HUGE SAVINGS. Eliminate deale 
markup. Free Trial. Batteries wholesal 
‘Terms Arranged. Lloyds-PSC, Rockford, I 
61104. Call 1/800/323-1212 Toll Free. 


GIANT SAVINGS Custom In-The-Ea 
Specialists. 30 Day Trial Terms. Ritewa 
Box 594518, Chicago, IL 60659. 


HEARING AIDS 


PRICE CATALOG FRE 


UPER SAVINGS! Newest. Finest. All 
g Spes. Buy DIRECT & save P. to HALF! 
еп. Sold by AIR MAIL on HOME 

И TRIAL. FREE Catalog. Write: 


1 MONEYSAVERS, 
1 Pep Р5110 


9530 Langdon Ave., 
Sepulveda, Cal. 91343 


ENJOY HEARING 


All-in-the-ear Hearing Aid! [ES 
over, under or behind the ear . 

no cords, tubes or wires. Simpl 
slip-in fit. Full range volume contro! 
45 day trial. NO salesman will call 
Order your free catalog! Write Bette 
Hearing today! 


or call 24 hrs./day 
1-800-824-7888 
ask for Operator No. 372 
BETTER HEARING 
Box 569-695 Brookport, IL 62910 


MODELS, SHIP, CARS, PLANES 


IVE reactons 


Sfa mie set roles бето VS n9 3006 1pm, 10 ang 

T^ hah. 5` wide, weight 19 Ба Made 

afar. gleaming and beauty. $92.50 

1.800.821.5157 or by mai 
GUARDIAN COLLECTION 

Dept. AST, Caller Box 418310, Kansas City, MO 64141 


Oder a Fe 


MISCELLANEOUS 


SAVE MONEY! Battery checker indi 
cates how much "juice" is left. Checks size 
“AAA” to “D”. Works on 9 volt, GREA 
GIFT! Send $10.95 plus $3.00 shipping 
handling: Haddon Enterprises, Dept. 211 
Box 348, West Berlin, NJ 08091. 


NEW 6 FT. 


“ДІМ 1" TAKE-DOWN BLOWGUN 
i ип! шшш ado 


uet 4 blowquns in, TEN as! 
аа 
ee 


b 
ааа 
enc OS 


ar 


ist Compress 
ged alum 


AMX. (C.0.D. esas ) PS. 1-800-229-3119 8 


or 1- 00824: 7888 OP.636 Blowgun World, Inc Buy 25183-Р Salt Lake City, UT 84125 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 
of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. For your safety, please do not send cash. 


= e өү 


1101 Robotics A brochure from Access 
Software describes its series of robotic work- 
shops for the home computer. The workshops 
consist of various software programs for ex- 
periments and projects in robotics, engineer- 
ing, and science. Free 


1102 Electric Generators The color prod- 
uct literature from Ag-Tronic details the fea- 
tures and uses of Powermate Electric 
Generators. The line ranges from 500- to 
7,000-watt generators, which are ideal for 
recreation, construction, and home power 
emergencies. Free 


1103 Hunting Equipment A new full-color 
catalog from Browning lists the company's 
complete line of sporting arms; gun accesso- 
ries, safes, and cases; archery equipment; 
clothing; boots; and knives. Free 


1104 Binoculars A fully illustrated bro- 
chure from Bushnell, a division of Bausch & 
Lomb, describes its line of binoculars, ex- 
plains terminology, and provides technical 
data. Free 


1105 High-tech Newsletter Join profes- 
sors, engineers, and other professionals with 
the CASIOLINK, Casio's high-tech newslet- 
ter. The latest in electronic products are dis- 
cussed, and useful applications are con- 
tributed by you, the experts. $2 


1106 Wood Staining and Refinishing 
Deft's 24-page four-color booklet gives help- 
ful tips for better wood-staining and finish- 
ing results. Using Deft products, learn how 
to apply a bar-top finish in hours, prevent wood 
from yellowing, create stain colors, and more. 
50¢ 


1107 Drip Irrigation An informative book- 
let from Drip Irrigation Garden tells how to 
get the most from your garden with minimal 
water use. The literature describes how drip 
irrigation works, and how to install and map 
out your own system. Free 


1108 Digital Multimeters — Trouble-shoot 
electrical circuits with this 16-page brochure 
from John Fluke Mfg. Co. Charts and draw- 
ings show how to use digital multimeters on 
basic AC circuits, motors, circuit breakers, 
and more. Free 


1109 Cutting Tools A new 104-page 
Freud catalog displays its finest-quality hand 
tools and carbide cutting tools, from chisels 
to saw blades to router bits. $1 


1110 Solar Heating A solar planning kit 
from Hanson Energy Products describes how 
its TA-3 space-heating system brings you the 
free warmth of the sun, saving you money on 
your energy bills. $1 


1111 Thermostats A four-color pamphlet 
from Hunter Fan Co. describes the features 
and energy-saving benefits of the Energy Mon- 
itor 11 Plus programmable thermostat. The sys- 
tem installs in just 30 minutes with only a 
screwdriver. Free 


1112 Home Heating A four-color 10-page 
brochure from Kent Heating describes its full 
line of wood stoves and fireplace inserts. The 
literature includes complete specifications, in- 
stallation clearance requirements, operating 
tips, and technical data. Free 


1113 Residential Locksets This full-color 
brochure from Kwikset describes the compa- 
ny's unique designs and architectural lockset 
styles for the home. Doorknobs, levers, en- 
trance handle sets, and deadlocks are shown. 
35¢ 


1114 Chain-saw Accessories Literature 
from Lewis Products Co. describes its Lewis 
Winch and Lewis Mole chain-saw accessories 
that fit all saws using а ¥%-inch chain. The 
Winch pulls 4,000 pounds with 150 feet of 
%e-inch aircraft cable (8,000 with a snatch 
block), and is completely portable. The Mole 
is a post-hole digger using earth drills up to 
9 inches and wood drills up to 4 inches. Free 


mmm =FILL IN COUPON AND MAIL TODAY m» 


1115 Cedar Homes Two plan books from 
Lindal Cedar Homes lists hundreds of plans, 
color photographs, and ideas for your natural 
cedar home. Included is a unique planning 
grid to get you started. $7 


1116 Overload Control А color brochure 
from Load Toter Mfg. Co. explains its patented 
pickup-truck overload control. The company 
says the system increases payload capacity 
100 percent and acts as an anti-sway and 
stabilizer bar, eliminating fishtailing and bot- 
toming out. The controller comes into play 
only when the truck is loaded; it installs in 
30 minutes and is guaranteed for life. 25¢ 


1117 Locksets A new full-color 10-page 
catalog from M. A. G. Engineering and Mfg. 
highlights its unique security reinforcement 
hardware for residential doors, locks, and 
frames. Detailed applications and specifica- 
tions are enclosed along with a suggested re- 
tail price list. $1 


1118 Digital Video The full-color brochure 
from MultiVision Products describes the 
MultiVision 3.1, which turns any TV into a 
remote-controlled digital MTS stereo set. Two 
channels can be viewed simultaneously, mul- 
tiple video sources can be swapped, and au- 
tomatic scanning and action freezing are 
possible on a variable-size, movable picture. 
An audio amplifier drives stereo speakers di- 
rectly. Free 


1119 Home Video A consumer informa- 
tion kit from Sega of America details the Sega 
Master System home video games. The liter- 
ature describes the system and available soft- 
ware, and introduces the revolutionary Sega 
Cards— software games that fit in your pocket. 
Free 


1120 Electronic Keyboards A four-page 
brochure from Yamaha International lists 10 
portable electronic keyboards, with a descrip- 
tion and picture of each. The keyboards are 
available with optional accessories. Free 
— 


POPULAR SCIENCE Р.О. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES JANUARY 31, 1987 H 
Note: POPULAR Science Massachusetts address is for Product Information only. H 
Please send the items checked below. | am enclosing $1 handling charge (any L| 
number of items per coupon) plus amount required for priced items. Orders will not 1 AM ENCLOSING H 
be processed unless accompanied by the $1 handling fee. Do not send cash. - 
O 1101 0 1105 $2 0 1109 $1 O 111335¢ 0 1117$1 | Sor priced items Ь 
0 1102 O 1106 50¢ 0 1110$1 01114 O 1118 100 for handling H 
О 1103 0 1107 O 1111 0 1115 $7 O 1119 Г] 
О 1104 o 1108 D 1112 O 1116 25e o 1120 $ TOTAL REMITTANCE i 

L| 
Name (please print) H 
Address City & State Zip ' 
Please send check or money order made out to POPULAR SCIENCE. i 
No stamps or foreign currency. Allow approximately six weeks’ delivery. POPULAR SCIENCE NOVEMBER 1986 В 
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1 ITTLE MIRACLE 
FROM JVC. 


‘Two years ago, when JVC first built the smallest special small cassettes. And a carrier tray is provided 

VHS camera/recorder ever made, people said it was а for playback on any VHS recorder. 

miracle, One miracle in a lifetime should satisfy THE MIRACLE OF JVC TECHNOLOGY 

most people—but not the engine e La Ge Е. 

eighing in at just over three pounds, including 
THE MIRACLE OF VHS. battery and cassette, the JVC Mini VideoMovie has - 
So this year we built a camera/ Instant Playback—Power Zoom—Auto Focus 

recorder that’s not only compatible < 8 features you would expect to find 

with every VHS deck in the world, к Hu y т, heavier camera/recorders. S” 

but small enough to fit in the palm of fag The video image is read by a durable 

your hand: The JVC Mini VideoMovie. advanced CCD chip. Also, the HQ (High Quality) re- 

Yet another little miracle from the people cording system developed by JVC allows you to record 

who created the VHS format, up to an hour with exceptional picture quality. 

the most widely used format in So pick up the JV Aini VideoMovie. You'll 

the world. discover why this camera/recorder was built upon the 

The Mini VideoMovie records notion that at JVC 


on regular VHS tape, wound on miracles never cease. 


|, Consumer Video Division, 41 Slater Dr. Elmwood Park, N.J. 07407 JVC Canada Inc., Scarborough. Ont 


THE NEW LOOK 
OF VANTAGE. 


EE — 


VANTAGE © 


RICH FLAVOR LOW TAR 


Same great taste 
_ inanexciting new pack. 


© 1985 R. J. REYNOLDS TOBACCO CO. 


SURGEON GENERAL'S WARNING: Cigarette 


Smoke Contains Carbon Monoxide. 


9 mg. "tar", 0.7 mg. nicotine av. per cigarette by FTC method 


